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THE THEBMOFHOTE, OR SELF-BEGISTEBING 
FHOTOMETEB. 

The apparatus illustrated in the out accompanying 
this article has recently been invented' by Dr. T. 
O'Conor Sloane, of this city. It is founded on the theo- 
retical identity of radiant heat and light. By a long 
series of experiments it was found that the heat radi- 
ated by a gas flame varied in proportion to the illumin- 
ating power. Thus a differential thermometer properly 
arranged and adjusted was found to be a reliable 
Instrument for indicating the candle power emitted by 
a gas flame. 

This much being determined, the next step was to ar- 
range for the production of a flajiie consuming a defln- 
ite and regulated amount of gas. This was secured by 
the peculiar form of gas meter and regulator shown in 
the cut. To the back of a gas meter is attached a cyl- 
indrical case communicating with its interior, and con- 
taining a float. The case is so connected that the water 
contained within it stands 
at the level of the water 
inside the drum of the me- 
ter. As the water within 
the drum falls, carrying 
with it the float, a valve is 
closed cutting off the gas-. 
If the water rises, the valve, 
by the opposite action, is 
opened. 

To the drum shaft an 
escapement is geared, 
working a heavy pendu- 
lum. If the drum tends to 
go faster than permitted 
by the pendulum, the level 
of the. water inside the 
drum falls and shuts off 
gas. If it goes slower, the 
water rises, • and the re- 
verse action raises the float, 
opens the valve, and ad- 
mits more gas. Thus by 
the application of the 
world's time measurer, the 
pendulum, the meter is 
made to run at an invari- 
able rate of speed, and 
with an almost unvarying 
water level inside the drum. 
The gearing thus kept in 
rotation is made to perform 
two additional services. It 
rotates a disk of paper, 
seen on the top of the me- 
ter, once every twenty-four 
hours. It also by a ca:n 
motion raises the hammer, 
seen extending from the 
bottom to a point above 
the meter case, every few 
minutes, letting it sud- 
denly fall as drawn toward 
the paper diak by a 
spring. 

The differential thermo- 
meter is a t w o-b u 1 b e d 
curved tube hermetically 
sealed, and containing a 
few inches of mercury. It 
is balanced on knife edges. 
One of the bulbs is black- 
ened on its posterior sur- 
face, and occupies a posi- 
tion about one inch from 
the chimney of the Argand 
burner. If the mercury 
runs out toward the end, 
as the air in the blackened 
bulb expands under the 
influence of heat, the tube 
balances downward. If 
the heat is less, and the 
mercury runs back toward 
the center, the tube rises 
upward. The flrst of these 
effects corresponds in a 
general way to richer gas, 
the second to poyrer gas. 



To register these movements the axis of the ther- 
mometer bears a quadrant. A ribbon working over 
this quadrant carries a needle contained in a socket. 
As the hammer alluded to above falls, it strikes the 
head of this needle, causing its point to perforate the 
card. Then the needle is immediately withdrawn by 
the action of a spring in its socket. As the position of 
the needle with reference to its distance from the cen- 
ter of the disk is, so is the candle power. Circles are 
drawn on the card corresponding to different candle 
powers. As the card rotates once in twenty -four hours, 
twenty-four radii are drawn, one for each hourly divi- 
sion. Thus the card, when removed at the end of the 
day, shows this candle power for all times of the day, 
by the positioii^ of the series of punctures produced by 
the needle. 

In experiments made by the American Meter Co., of 
this city, the instrument was found wonderfully exact. 

The bar photometer, though the standard now, and 




destined to remain such, is not scientjflcally accurate. 
The different colors of the lights, candles, coal gas, and 
water gas, that are compared, make its readings some- 
what uncertain. Manipulation, too, may cau^ consider- 
able errors. Thus it is on record that Dr. Letheby, in 
his day one of the highest authorities on gas testing, 
photometered gas at 17 '36 candles which Dr. Hofmann 
testified was of only 14 63 candle power. The record is 
contained in evidence given on the Birmingham and 
District Gas Consumers' Bill before the Lords' Com- 
mittee, March, 1864, in England. Dr. Letheby, it is 
said, had been using the same system for ten years. 

To-day it is better. Gas on the whole is accurately 
examined. But in the fhermophote is presented an in- 
strument void of personal error. It creates a standard 
for itself, and in the case of very white gases, such as 
water gas, it is questionable if itp readings are not more 
reliable than those of the .Bunsen photometer. To 
carry its accuracy a degree farther, an alum or water 

cell may be placed between 
the flame and the thermo- 
meter bulb. For practical 
., , work this was felt to be a 

' • ~ - needless complication. 

..' V ..- ■•< '. .. • The use of such an in- 

■■■■■ strument at the gas works 

enables the engineer to 
.'{' know whether his men are 

. '■;••';•• doing their duty, whether 

// v-'i' the exhauster is run pro- 

,^_.^ perly, etc. At the ofiBce of 

' '•' the company, within the 

district, it gives the con- 
sumer the best guarantee 
that his interest^ are being 
looked after, anil that the . 
gas is phdtoni&tered not 
only by day, but by night, 
■- during the hours of con- 

•■\ ^ ■ sumption. 



Boring for Oil In Penn> 
sylvanla. 

Enthusiastic oil operat- 
ors are still boring away 
through granite near 
Pakesburg, Chester Coun- 
ty, in search of oil. It is 
innocently stated that it 
willbe " some time yet be- 
fore they reach the depth 
for oil." According to a 
contemporary from that 
region, the borers have evi- 
dently taken no account 
of geological levels, or 
" horizons,"' but measure 
from the surface of the 
ground, whatever it may 
be. But, according to geo- 
logists, they started their 
drills below the surface for 
oil, and are simply going 
farther and farther away 
from it with every advance 
of their drills. ; They will 
probably end with a suf- 
ficient object lesson in geo- 
logy to give them a little 
more faith in a very well 
established science, and 
considerably less faith in 
the "surface indications" 
so dear to the practical 
miner — dear alike to his 
heart and to his pocket. 



THE THEBMOFHOTE, OB S£LF-HEGfISTEBINQ FH0T0M£TEB. 



F. A. GOWBR lately read 
a. paper before the Royal 
United Service Institution 
on a " System of Air Torpe- 
does." The author pro- 
posed to launch agaipst an 
approaching army aero- 
stats carrying 100 pound 
shells of gun cotton, which 
would explode at a given 
time. 
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ABBIYAL OF THE STATUE OF LIBEBTY. 

The French man-of-war Isere, bringing the famous 
gift of the French people to America, Bartholdi's Statue 
of Liberty, came to anchor in the Horseshoe, off Sandy 
Hook, early on the morning of the 17th. The weather 
was SO foggy that she was not recognized until after 
crossing the bar, when she displayed her private signal, 
and the welcome news that the Isere had arrived was 
immediately telegraphed to the city. 

General Stone, under whose direction the pedestal on 
Bedloe's Island is being constructed, was on his way 
to the works when the news came. He at once tele- 
graphed an enthusiastic welcome to Captain De Saune, 
commander of the Isere, and prepared to visit the ves- 
sel. He was accompanied by President Sanger, of the 
Board of Aldermen, and Louis de Bebian, the agent of 
the French line of steamers. The William Fletcher took 
the party down the bay, and was soon alongside of the 
Isere. Headed by General Stone they went on board, 
and were given a cordial reception by Captain De 
Saune. The Isere, a bark-rigged vessel of 1,000 tons, 
had encountered heavy seas and rough weather during 
the first part of her voyage. Counting the two days 
spent in coaling at Fayal, in the Azores, she had been 
37 days in making the passage. Captain De Saune 
presented General Stone with the official transfer of 
the statue from the French Committee to the Ameri- 
can. It is handsomely engrossed on parchment, and 
bears the seal of the French Republic. It is decorated 
with a picture of the statue and pedestal, and, very ap- 
propriately, with the heads of Washington and Lafay- 
ette. Later in the day. Captain Self ridge, of the U. S. 
man-of-war Omaha, delegated a lieutenant to pi-esent 
his compliments to the French commander, and sug- 
gest that Gravesend Bay would afford a safer anchor- 
age than the Horseshoe. The Isere accordingly changed 
her position during the afternoon. 

Admiral Laoombe, with the French flagship La Flore, 
which had been in waiting at Newport, joined the 
Isere on the following morning. During the succeed- 
ing day many informal visits were paid to the French 
officers of both vessels. Commander Chandler and his 
staff of the Brooklyn Navy Yard being among the num- 
ber. The official welcome did not occur until the 19th. 
The Reception Committee, composed of the Mayor, Al- 
dermen, American Committee, and Committee of the 
Chamber of Finance, on board the new ferry boat At- 
lantic, left the pier at nine o'clock, and proceeded down 
the harbor to Gravesend Bay. They were received on 
board the Isere by Captain De Sauiie, to whom they 
delivered their message of welcome and tendered the 
hospitality of the city. The Committee then returned 
to their own steamer, and took their place in the naval 
procession then forming. This was headed by Com- 
modore Chandler in the flagship Dispatch. He was 
followed by the Powhatan and the Omaha. The French 
flagship) La Flore Came next, thundering a continuous 
salute in answer to the surrounding forts. Immedi- 
ately in her rear came the object of all this demonstra- 
tion, the Isere and her precious burden. The Atlantic 
and a numerous retinue of gayly decorated craft com- 
pleted the procession. At Bedloe's Island the French 
officers and the Pedestal Committee landed and in- 
spected the work, while the " Marseillaise " and '' Hail 
Columbia " were given by the French choral societies. 

A reception was then tendered to the French officials 
at the City Hall, followed by a banquet at the 
Chamber of the Board of Aldermen. The statue is 
packed in the hold of the Isere in pieces ranging in 
weight from 150 pounds to 4 tons, each piece being 
well protected in a wooden casing. They will be stored 
in a building erected for the purpose on Bedloe's Island, 
where they will be quite safe from too inquisitive 
visitors. 

The magniflcent day, the enthusiastic crowds, and 
the flne display of the tricolor and the stars and stripes 
made a pageant which will long be remembered in both 
the history of New York and of the United States. 



JAPAN AT THE NEW ORLEANS EXFOSITION. X 

It is rather curious to note that of all the countries 
represented at the Exposition, our far Eastern friends, 
China and Japan, have presented the most careful cata- 
logues of their exhibits. China has evidently thought 
that a cotton centennial meant cotton, and accordingly 
has sent nothing else; but in its way, it is one of the 
best things at the Exposition. Japan has read her in- 
vitation in a somewhat broader sense, and sends a more 
general display. The government is naturally the chief 
exhibitor, and has made a prominent feature of the 
educational display, which is very interesting, and 
shows a decided infusion of Western ideas. It sends, 
in addition, much of interest in the way of agricultural 
and industrial exhibits. Several private firms are also 
well represented, principally in the ceramic and art 
metal works department. The Japanese Commission- 
ers have issued an admirable catalogue, giving a well 
systematized list of the exhibits, and have also added 
much interesting information in regard to that but lit- 
tle known empire. It contains many curious facts and 
much curious English. 

It will be a surprise to many who are accustomed to 
think of Japan as a rather insignificant group of islands 



dotting the map to the east of the Chinese coast, that 
she contains, nevertheless, about 37,000,000 people, 
scattered over the four principal islands — Hondo, Kiu- 
shiu, Shikoku, and Yesso— and the hundred and seven 
smaller ones. 

Agriculture, "a root of the country," as they call 
it, is much esteemed in Japan, and claims the services 
of two-thirds of her population. But the account of 
its condition and progress reads rather strangely to an 
American, accustomed as he is to thousand-acre grain 
fields and elaborate labor-saving machinery. As the 
entire empire contains but a little over 11,000,000 acres 
of arable land, and as it is self-food-producing, it will 
easily be understood that very careful husbandry is re- 
quired to support three people from the produce of one 
acre; it is a problem we should hardly like to undertake 
in America. In consequence of these conditions, and 
the very cheap labor, the culture is nearly all by hand, 
an enlarged system of gardening, in which different 
crops are sown in alternate rows, so that while one is 
being harvested, another is maturing. Even wheat is 
treated in this way, and grows alongside of the upland 
rice. The culture of tea and silk, requiring such con- 
stant care and so many hands, gives employment to 
large numbers of women and children. With so many 
mouths to feed, and so little land, comparatively, to 
feed them from, but a small area can be afforded for 
live stock. In the entire empire, the horses and cattle 
together, according to the statement of the Commis- 
sioners', number less than 3,000,000, while sheep, whieh 
were only introduced ten years ago by the government, 
still count only a few thousand. Poultry, indeed, may 
be said to be the only abundant animals, and are found 
on every farm. 

Japan has borrowed much from China, and notably 
from Corea, sharing with her that excessive love for 
landscape gardening and horticulture, so that every 
house, no matter how small, has something of a garden, 
with its miniature roads, ponds, and fantastic rock 
work. 

Considerable attention has also, of necessity, been de- 
voted to forestry, for, with very few exceptions, the 
houses are all built of timber, and wood is the general 
fuel. So long ago as the ninth century forest laws were 
in existence, and for the last three or four hundred 
years have been quite strictly enforced in several of 
the provinces. 

The industries represented at the Exposition are 
chiefly in artistic lines. For many years the peculiar 
merits of Japanese art have been very generally recog- 
nized, and the chef cVceuvre of many a choice collection 
has come from the skilled and painstaking hands of a 
Japanese workman. We have undergone in this coun- 
try what we have denominated as the Japanese 
" craze;" and though so many of our imitators have re- 
produced only the grotesque in that characteristic art, 
and have utterly lost its real beauties, the movement, 
as a whole, has been a benefit, for of all schools there 
is probably none truer and more realistic than the 
Japanese. As a nation, these quiet, almond-eyed peo- 
ple are both artists and workmen. They seem endowed 
by nature with an artistic temperament, and to com- 
bine with a strong love for the beautiful the nice eye 
and cunning hand to give their conceptions just realiz- 
ation. Their artists possess in a marked degree the 
power of producing the most realistic atmospheric ef- 
fects, of indicating unmistakably the season of the year, 
the hour of the day, and the state of the weather-^a 
power at once so rare and so essential to good results, 
that it is often the main criterion by which we judge 
our modern landscape painters. Itis the common fault 
of chromos that they have no atmosphere. 

The bronze industry in Japan is one of very ancient 
origin, and one of prominent rank. A huge statue of 
Buddha, fifty feet in height, was erectedjin the eighth 
century, and since then the course of the art has been 
continuously progressive. The product is usually de- 
nominated by its color, or by the maker's name; thus 
the green bronze is seido, and the black udo. In com- 
bination with the castings, the finest effects are pro- 
duced by the delicate repousse work on the precious 
metals or the copper alloys. In the inlaid work, a 
great variety of material is brought into requisition by 
the workman: iron, copper, gold, silver, brass, pearl, 
ivory, all are combined into forms of wonderful beauty. 
The Japanese cloisonne has long been celebrated, and 
is still much sought after. It may be described as a 
mosaic of porcelain enamels on a foundation of copper. 
Of late years, a cheaper variety has come into vogue, 
in which the foundation is of pottery, and the 
cloisonne effect produced by the copper tracery on the 
surface, separating the different colored enamels, but, 
while very popular, it does not of course equal the 
genuine article. 

Pottery is another very ancient art, and one 
in which great proficiency has been obtained. The 
product best known in this country is probably 
the "Sometsuki," or porcelain decorated with blue 
painting undernef^th the glaze, the color being ob- 
tained from a native cobaltiferous ore, or from a 
purer article imported from China. Several localities 
possess old established works, most of them directly 
traceable to Corean workmen, and their wares have 
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a distinctive character. The Kaga ware is deservedly 
popmar, and is characterized by the fine gold orna- 
mentation on red or black ground, where open fields, 
are left, decorated with flowers, birds, and people. 
The Japanese faience, the Satsuma ware, is another 
favorably known product. 

Tho paper making industry, introduced from Corea 
in the sixth century, has sent its product in the shape 
of screens, panels, fans, parasols, and the like over 
the entire civilized world. It is characterized by its 
vivid coloring. 

But of all these decorative industries, the Japanese 
lacquer ware is the most celebrated and the most 
distinctively national, if any distinction can be made 
where all products are so markedly characteristic. Its 
quality and beauty are recognized the world over. 
The lacquer is made from the sap of the Rhus verni- 
cifera, a tree cultivated particularly for this produe' . 
The lacquer urushi, obtained from incisions made in 
the tree, is a dirty gray viscous liquid, which is re- 
fined by straining and decantation. It is a peculiarity 
of the process that it is absolutely necessary for the 
lacquered articles to be dried in a damp atmosphere, 
or they will not possess the requisite hardness. The 
Board of Industry have made a large exhibit in this 
department, in view of its distinctively national char- 
acter. 

The industries of Japan possess a particular inter- 
est to foreigners, on account of the unique materials 
Ciirpioyed and the dignity which old age bestows. At 
a time when England as a nation did not exist, when 
the progressive peoples of modern Europe were to the 
polite world as barbarians and strangers, these ancient 
people were patiently at work, by slow degrees per- 
fecting the details of their art, until now they pro- 
duce wares without a rival ia the markets of the world, 
and to a large extent not capable of imitation else- 
where. The origin of most of these industries, as has 
been seen, can be traced back to China or to Corea, 
but they have been so modified in the hands of the 
Japanese artisan that they now possess an eminently 
national character. Like the agriculture, the work is 
most entirely by hand. There are but few workshops 
of any size, most of the manufacturing being done on 
small scale or even in the homes of the workmen. In 
a number of the industries, however, the division of 
labor has been carried out to a large extent. A pe- 
culiar feature of the social organization of Japanese 
TBaouf actures Is the descent of a trade from father to son. 
In the crystal factories this is particularly the case, 
and men there are doing exactly what their grand- 
fathers did, only doing it a little better. And it is 
quite possible that their peculiar skill is due in a large 
measure to heredity, each generation making some little 
progress, and transmitting its accumulated acquisi- 
tions to the next. 



A Nenr Application of Electricity. 

A new and interesting application of electricity, in a 
somewhat unexpected direction, has formed the subject 
of some recent investigations by Mr. Alfred O. Walker, 
of Chester, Eng. 

Our readers may have noticed, the autumn of last 
year, says Engineering, reports of a lecture read by 
Professor Lodge, of Liverpool, on the subject of 
"Dust." Papers were first read by Professor Lodge* in 
this country, and the subject was afterward more ex- 
tensively dealt with in a lecture which he delivered at 
Montreal, during the meeting of the British Associa- 
tion. 

In the course of these lectures the Professor brought 
before his hearers the curious observations which he 
had made as to the effect of a discharge of high-tension 
electricity from a point, or points, into glass jars or 
othervessels containing dust of any kind in suspension. 
He also made interesting and striking experiments il- 
lustrating his remarks. Thus if a bell-jar be filled with 
a dense smoke of magnesia, by burning some magnesium 
■wire inside it, a very long time elapses before the mag- 
nesia settles out and leaves the glass clear of smoke. 
But if a metallic point be introduced into the jar, con- 
nected by a wire to one of the poles of a good frictional, 
or induction, electric machine, it is only necessary to 
set the machine to work, and almost instantly an ex- 
traordinary effect is observed inside the bell-jar. The 
magnesia smoke commences to whirl about, and then 
forms itself into large fiakes and strings, which rapidly 
settl<^ on the bottom and sides, leaving the jar peifectly 
clear of smoke. What would have taken'several hours to 
settle in the ordinary course, is completely cleared and 
deposited in a few seconds. The same effect is produced if 
the jar is filled with any kind of smoke, that from thick 
paper, or from a cigar, being acted upon exactly in the 
same manner as the magnesia. Professor Lodge told his 
audience that he and his assistant had made experi- 
ments on a very much larger scale than those in the 
glass jars. Rooms had been filled with dense smoke 
and rapidly cleared in the above manner. 

A report of one of these lectures appeared in our con- 
temporary Nature, and was read by Mr. A. O. Walker. 
This gentleman is one of the partners in the well 
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known firm of Walker, Parker & Co., lead smelters and 
manufacturers, and it at once struck him that in these 
observations and experiments of Professor Lodge might 
be contained the means of solving one of the principal 
problems with which a lead smelter has to deal, viz., the 
condensation of the "fume," or volatilized lead, from 
the furnaces. Various forms of apparatus have been 
from time to time proposed as "fume condensers," but 
with little or no success, the best results being so far 
obtained by passing the fumes from the furnaces 
through long flues and chambers. At the large works 
belonging to Walker, Parker & Co., atBagillt, in North 
Wales, the flues and chambers have a total length of 
over two miles, and still the condensation and deposi- 
tion of the lead fume is far from complete. 

Mr. Walker at once communicated with Professor 
Lodge on the subject, and the matter being considered 
very promising, it was decided at once to try experi- 
ments on a practical scale. These were carried out by 
Mr. Walker at the Works at Bagillt, with the assistance 
of the manager, Mr. W. M. Hutchings. Professor Lodge 
himself gave scientific advice and assistance on .special 
points. The results of the experiments, which were 
carried on during many weeks, were extremely satis- 
factory, and fully bore out Mr. Walker's hopes and ex- 
pectations. 

By means of large casks a wooden fine was con- 
structed at right angles to one of the main fiues of the 
works, and with a damper on the main fine it was pos- 
sible to malce any required amount of the fumes from 
a group of furnaces pass into and through the wooden 
experimental flue. This latter was provided with glass 
windows placed opposite one another for the purpose 
of observation. It also had dampers by means of 
which it could be filled with the furnace fumes and then 
closed at both ends, so that it formed a chamber repre- 
senting the Professor's bell-jars on a very large scale. 

The electric machine employed was on the Voss sys- 
tem, the glass disk being 18 inches in diameter. It was 
worked in a small shed erected close to the experi- 
mental fine. One pole of the machine being connected 
with the ground, the other was connected to an ar- 
rangement of metallic points placed inside the fine, and 
exactly between two of the windows above mentioned. 
A well insulated copper wire led from the pole to the 
top of a stout brass rod, which was fixed in the top of 
the flue, projecting some distance above it, and reach- 
ing so far into it as was necessary to sustain the dis- 
charge points in the desired position. This brass rod 
was fixed inside a glass tube of considerably larger di- 
ameter, in order to insulate it where it passed through 
the top of the fine. During the experiments several 
different arrangements of discharge points were used, 
as, for instance, a brass ball having spikes projecting 
from it all round, a ring with spikes fixed upon it point- 
ing in all directions, a cross studded with spikes in a 
similar manner, etc. 

The electric machine, being kept dry and warm in 
the shed, worked in a very satisfactorj' manner during 
all weathers, giving sparks some 4 in. in length. 

The first experiments tried were upon the lead fume 
in a state of quiet; that is, the flue was filled with fume 
by allowing a strong current of it to pass through from 
the main fine, and then simultaneously closing the in- 
let and outlet dampers. The fume thus inclosed in the 
chamber, when viewed through the windows, appeared 
as a very dense fog or mist. Left to itself, it took many 
hours to deposit. But as soon as the electric machine 
was set to work, the same action took place as with the 
magnesia in the bell-jar. Through the windows could 
be observed the same whirling movement around the 
discharge points, and in a few seconds the fog was seen 
changing into little fiakes, like snow fiakes, which 
rapidly fiew to the sides of the chamber, and were there 
deposited, till in an incredibly short time the ' ' fume " 
had entirely disappeared from the atmosphere of the 
chamber, which was as clear as before the fume was 
let into it. 

Further experiments were then tried as to the action 
of the electric discharge upon the fume in rapid motion 
as it is in the flues of the works. The damper in the 
main flue being closed, the whole of the pressure 
of the furnace gases was turned through the experi- 
mental flue and allowed to stream out into the air. 
Then the electric machine was worked as before. No 
effect could be seen through the windows, because the 
rapid current swept the fume onward too fast to allow 
of any change being observed at that point. But at 
the outlet into the atmosphere, a few seconds after the 
discharge of electricity commenced, the effect was again 
very striking, the issuing fume again changing from 
fog into flakes. A glass plate held in the current be- 
fore the discharge from the machine began was only 
coated, after considerable time, with a thin fllm. A 
similar plate held in the current during the working of 
the machine was instantly coated over with flakes and 
large separate specks of fume. So much was the fume 
agglomerated by its passage past the discharging 
points, that on some occasions in perfectly calm weather 
some of it would fall to the ground immediately on 
leaving the exit opening of the flue. In short, the series 
of experiments proved that what took place under the 
bell-Jar took place equally in the flue of a smelting 



works, with all the attendant circumstances of heat, 
moisture, and acid vapors. 

The trials of .various arrangements of discharge 
points seemed to show that, within certain limits pre- 
scribed by the power of the machine in use, the more 
points employed the better was the result, the points 
being spread as uniformly as possible over the cross 
section of the flue through which the fumes are pass- 
ing. On the strength of the satisfactory results above 
stated, Mr. Walker decided upon taking rpeasures to 
apply this new process of fume condensation on a full 
working scale at the Bagillt Works. The necessary 
plant is now in course of erection, and nearly complet- 
ed. The electric machines used will be on the Wims- 
hurst system, with disks of 5 feet diameter. Two such 
machines have been constructed especially for the pur- 
pose by Mr. F. J. Cribb, engineer, of Chester. They 
will be driven by a small steam engine, the whole plant 
being placed in a small building close to the main flue 
of the works, through which pass all the gases and 
" fume " from nineteen furnaces. 

Mr. Walker proposes to extend the process in Eng- 
land and most European countries and in the United 
States. It is intended to apply it to other branches of 
metallurgy besides lead smelting, as, for instance, the 
condensation of zinc oxide in the manufacture of zinc 
white, and the condensation of arsenic. But its prin- 
cipal field of usefulness will doubtless be in lead works, 
where' so far all the proposed systems of condensers 
have either failed outright or proved so costly to erect 
and to work that the very imperfect results obtained 
did not render it worth while to continue their use. 

The outlay for the requisite machines, etc., will be 
a very moderate sum, and the cost of running the E^p- 
paratus, even for large works, will be limited to the 
wages of one man per twelve hours, and fuel for a 
boiler to develop the insigniflcant power required to 
drive the Wimshurst machines. There will be little 
chance of anything getting out of order, and in case a 
temporary breakdown of any kind takes place, the 
work of the furnaces will be in no way interfered with. 
This is perhaps the greatest recommendation of this 
process in the eyes of managers of works. Any one 
who has a run a works, the draught in which de- 
pended on mechanical arrangements, as is the case 
where fume is to be condensed by sucking or forcing 
tSksugh water, knows what a constant succession of 
breakdowns and stoppages has to be encountered. Mr. 
Walker's process causes, of course, no interruption ol 
the proper draught in the flues under any circum- 
stances. Fume which is now carried forward through 
the longest flues, and escapes from the chimney, will 
be rendered so much denser by the action of the elec- 
tric discharge that it will not be carried anything like 
so far by the draught, and will rapidly deposit itself. 
Thus works which have now considerable flues may 
look forward to obtaining a greatly increased yield cf 
condensed fume, while others which have not as yet 
considered it worth while to erect flues for the partial 
condensation to be obtained by their use will proba- 
bly flnd it advantageous to do so, when by so simple a 
process as the one in question they can obtain from a 
moderate length of flue a greater yield than could 
otherwise be looked for from a very great length. 



Neiv German War Ship. 

An addition to the German navy was made on the 
18th ult. by the launch, at Dantsic, of the fast cruiser 
corvette Arcona, which took- place in the presence of 
General Voii Caprivi — chief of the German Admiralty — 
Admiral Jachmann naming the vessel. The Arsona is 
a sister ship to the Alexandrine, launched in February 
last at Kiel, and is of the following dimensions: Length 
between perpendiculars, 73 meters (337 feet); breadth 
of beam, 13 meters (43 feet); displacement, 3,370 tons. 
She is built of iron and steel throughout, and has a 
double planking of teak, sheathed with copper. Her 
draught of water when completely fitted up and fully 
armed will be 4'60 meters (somewhat over 15 feet) for- 
ward and 5 meters (16 feet 6 inches) aft. The vessel is 
divided into 8 watertight compartments by cross bulk- 
heads, the two largest ones containing engines and 
boilers. She will have two compound engines, v/ork- 
ing independently of each other, placed side by side in 
the direction of the keel, and developing together 3,400 
horse power. Steam will be supplied by 8 cylindrical 
boilers, 4 to each engine, placed in two separate boiler 
rooms. The estimated speed of the Arcona is between 
14 and 15 knots (16 to 17 miles) an hour. She will be 
armed with twelve 15 centimeter (5 '85 inch) and two 
8"7 centimeter (3'39 inch) guns, one light gun, a,nd four 
Hotchkiss guns. She will also be fitted with a launch- 
ing apparatus for Whitehead torpedoes. 



Xlie Electric I^ight In Venice,, 

One of the most recent innovations of modern science 
is the introduction of the electric light into the old, 
primitive city of Venice. It was considered a sacrilege 
when boats propelled by steam were a few years ago 
introduced upon the canals of that quaint city, but the 
people became accustomed to them, and they will soon 
get used to the electric light, which will add brilliancy 
to the city, if not picturesqueness to a gliding gondola. 
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PITMAN ATTACHMENT FOB 8EVIN& MACHINES. 

The pitman attachment herewith shown is so con- 
structed that the machine can be operated by the feet 
or by hand as may be desired. The pitman shown in 
Fig. 1 is formed of an upper and lower section united 
by a turnbuclile; pivoted to the lower part of the lower 
section is a clamp, and at some distance from the top 
of the upper section is a second clamp. These clamp- 
ing pieces, Fig. 3, have semicircular grooves in their 
inner sides, and with corresponding grooves in the sec- 
tions fonn apertures for receiving the pivot on the 
treadle and the crank of the shaft carrying the hand 
wheel; the top clamp has two recesses of different sizes 
to adapt it to shafts of different diameters. On the 
end of the upper section is a disk, Fig. 3, against the 
inner toothed face of which is pressed a similarly formed 
disk on the end of a bar having a handle on its outer 




PITMAN ATTACHMENT FOB SEWING MACHINES. 



end; a bolt holds the disks together. The handle bar 
can thus be held and locked at any desired inclinatmi. 
By means of the turnbuckle the length of the pitman 
can be increased or diminished as required. The crank 
shaft can be revolved either by working the treadle 
with the feet or by means of the rod. In case the ma 
chine is not provided with this pitman, a bar is clamped 
on the usual pitman near its top, Fig. 3, the handle 
bar being pivoted to this bar; the joint is made with 
toothed disks for holding the handle at any desired 
angle. If necessary, the curved handle bar shown in 
Fig. 4 may be clamped directly on the pitman. 

This invention has been patented by Mr. P. S. Roy, 
of 36 North 15th Street, Denver, Colorado. 



AN ELECTRIC "FRONT-SIGHT" FOR FIREARMS. 

In shooting deer or other game for which the rifle is 
employed, there is often a difficulty in getting an aim 
in the early morning or evening (which is the best time 
for getting a shot) on account of there not being light 
enough to enable the front-sight of the rifle to be seen. 

This invention is designed to overcome this difficulty 
by means of a temporary front-sight, to be fixed to the 
rifle when the light is not good enough to see the ordi- 
nary fixed front-sight properly. 

This temporary front-sight consists, briefiy, of a very 




AN ELECTRIC GUN SIGHT. 

Bmall incandescent or glow lamp (something like a 
dentist's), covered with a metal shield. 

The shield has a small hole in it, through which the 
light shines, and this spot of light, being turned 
toward the shooter, is used as the "bead" of the front- 
sight in aiming, a small electric battery in the stock of 
the rifle generating the electricity for the lamp. 

The illustration shows the invention applied to a 
double-barreled "express" deer-stalking rifle. 

A is the electric front-sight. B is the electric battery, 
inclosed in the stock of the rifle, a "push button," C, 



in the butt of the rifle causing the front-sight to glow 
when the butt is pressed against the shoulder in taking 
aim. 

The conducting wirtig between the battery and the 
lamp are laid in a groove in the stock, and where they 
emerge are protected by a metal tube, H H. 

A silver battery, of not more than 514 cubic inches 
capacity, is enough, as the lamp need only glow, like 
the wick of a candle freshly blown out. 

The invention v/ould be of great use also for military 
rifles, and especially for machine guns on board ship, 
where no electric battery on the gun would be required, 
as the electricity for lighting the ship could be laid on 
to the guns by wires. 

It has been patented in the United States and in 
England by Mr. Walter Winans, 3 Clarendon Terrace, 
Brighton, Sussex, England. 

» < « t » 

Rope Making. 
The word rope probably signifles an article exceed- 
ing an inch in circumference, smaller descriptions con- 
sisting of cords, lines, twines, threads, etc., made of 
yarns, which are the first product of the spinning. A 
given number of yarns, more or less according to the 
kind of article required, are twisted together to form a 
strand, and three of these make a rope. While a similar 
union of three ropes makes a cable. 

Rope making is not what, it used to be. Nowadays a 
girl at a spinning machine can do more work than 
eight men could do in the old fashioned way, and where 
one man could comb one bale of hemp, one machine can 
now comb seventy-five bales. The product of the 
largest ropewalk in the United States, according to the 
N. Y. iSun, is 150 tons of rope and twine a week, as 
compared with 16 tons when it was built, 56 years ago. 
For best qualities of ropes, hemps and flaxes and 
s-ound cotton are used. Of the 13 kinds of hemp used 
Russian is the best. The hanks are bound into bales 
that can be readily handled. Separating the hanks 
is the first process in rope making. Men do it. The 
hanks are unbound and tossed one side, where men 
stand ready to pick them up and oil them. The oiling 
machines are large revolving drums of wood that ab- 
sorb and hold the oil kept in the troughs below. They 
are inclosed in wooden boxes, each with a hole about 
as large as half an ordinary window. Taking a hank, 
an oiler spreads it out and dashes it through a hole and 
against the oily surface of the drum. It clings and is 
drawn upward, but before the end is reached the man 
draws it back, and repeats the motion until the fiber 
has been oiled. I'rom the oiling machines the hemp 
goes to the combing machines, of different sizes and 
capacities. Five combings are necessary. The comb- 
ing machines are very ingenious. Endless bands with 
cross rows of long fine teeth seize the flbers, and carry 
them along until other teeth on .a. band moving faster 
comb through , them, and straighten and draw them. 
After the combing the flbers become roping, and end- 
less yellow streams- of it flow from upper stories to 
stories below for the spinning machines. Each stream 
flows faster than several machines can spin it when 
everything is in good working order, and piles of roping 
stand ready for use. Roping after going through the 
spinning machines becomes spun yarn. The combing, 
straightening, and spinning used to be done by hand. 

Spun yarn for tarred rope goes through a process as 
old as the hills. Thrcjugh long troughs nearly filled 
with hot tar the yarn is drawn until it is thoroughly 
saturated. On coming out it passes through squeezers, 
and any excess of tar is pressed out. Then it passes 
through the air for a considerable distance to dry, 
and finally is wound on bobbins. The 
machinery for making large ropes, or 
cables, shows that very little change 
has been made in the half century. 
It is crude but substantial. The bob- 
bins of spun yarn are placed upright 
on iron pins on a series of shelves. The 
ends of the threads are drawn together 
and put through the holes of a gauge 
plate, from which they go to an iron 
tube in the tube board, the size of the 
hole being gauged by the size of the 
rope to-be made. Ninety-eight threads 
make a six inch cable. 

The friction of the threads going 
through the tube makes the iron so 
hot that the hand cannot be kept on 
it. After being drawn through the 
tube, the end of what is now a strand 
is attached to a hook in the former, an 
upright machine on wheels that runs on 
a track the full length of the ropewalk. The hook re- 
volves rapidly, and makes the twist in the strand. The 
former is drawn along by ropes, and as it moves away 
from the gauge plate, arms are swung out from pillars 
along the track to hold up the strand from the fioor. 
The former travels slowly, but with a good deal of 
whirring, to the upper end of the track. The strand 
is then attached, with as many others as necessary, to 
hooks in another former on another track, forming 
the rope. About 100 sizes of rope are made, running 
from one-sixteenth of an inch to 34 inches in diameter. 






SCHOOL DESK AND SEAT. 
The desk is supported by two slightly inclined cor 
ner legs secured to thp floor by angle irons. The upper 
end of an inclined brace bar is attached near the mid- 
dle of each leg, the lower end being fastened to the 




HAMEL'S SCHOOL DESK AND SEAT, 

floor. To the upper end of the brace, which bends 
and projects rectangularly from the edge of the leg, is 
pivoted the bracket supporting the seat. Each 
bracket is provided at its inner end with an inwardly 
and downwardly inclined lug, the end of which rests 
against the corresponding leg when the seat is lowered, 
thus preventing the free edge of the seat from swing- 
ing down too far. The back of the seat is secured to 
the legs. 

This combined desk and seat is simple in construc- 
tion, strong, and durable. This invention has been 
patented by Mr. Gustavus Hamel, of De Soto, Missouri. 



RAILWAY TAMPING MACHINE. 
The machine herewith illustrated is used for tamping 
or packing the earth under the ties of a railroad. The 
main frame of the apparatus rests on an axle fitted with 
two wheels to run upon the rails; by means of set 
screws the wheels may be adjusted to different widths 
apart to suit different railroad gauges. The frame car- 
rying the tamping tool moves between parallel slotted 
cross plates uniting the sides of the main frame. On 
the tool frame is a shaft, parallel with the main axle, 
carrying the tamper proper, which may be set in or 
out from the shaft to give the proper stroke. The 
shape of the tamper is that of a half or part circle, 
thereby leaving two exposed ends on opposite sides of 
the arm carrying the tool. Each end of the tool is 
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BRYANT & GILLILAND'S RAILWAY TAMPING MACHINE. 

fitted with a tamping hoe-like blade. Fig. 3, adjustable 
along the body of the tool to adapt the tamper to its 
work, and to provide for the easy removal of the blades. 
The tamper is rocked to and fro to pack the earth 
alternately from opposite sides under the tie by means 
of a double cross handle attached to a gear having its 
bearing on an upright of the sliding frame and engag- 
ing with a gear on the shaft. The tool frame is moved 
back and forth transversely by means of a chain at- 
tached to the frame, and passing around a pulley 
mounted on a shaft at each side of the machine, one of 
these shafts being provided with a crank. When at 
work, the forward part of the apparatus is supported 
and anchored by a forked rest pivoted to the end of 
the frame. This rest is formed with a back arm term- 
inating in a hook which, when the rest is thTown 
forward, engages with a pivoted slide catch. When it 
is necessary to move the machine along the track to 
any distance, the rest is thrown up so as to be out of 
the way, and to expose a hook for attachment to a hand 
car. With this tamper a very large amount of work 
may be done with but a comparatively small expendi- 
ture of labor. 

This invention has been patented by Messrs. R. P. 
Bryant and J. H. Gilliland; informatiQn can be ob- 
tained from Messrs. Linder & Montgomery, sole agents, 
Jacksonville, Ala. 
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lUFBOVEMENTS IN UFBIGHI GBAND PIANOS. 

Very many, people who would like to have grand 
pianos are deterred therefrom on account of the large 
space the instrument takes up in an ordinary parlor; 
and the ungainly triangular shape in which most of 
them are made renders it extremely difficult 
to place them to advantage in any ordinary 
apartment as usually arranged. An upright 
piano, which hardly takes up more room 
than a bookcase, does away with this diffi- 
culty, but in such instruments it has been 
almost impossible, until a comparatively re- 
cent period, to obtain the purity and per- 
manence of tone and the volume expected 
from a grand piano. Manufacturers of 
pianos have for years devoted much atten- 
tion to this branch of their business, and we 
herewith illustrate some recently patented 
improvements, especially designed for this 
class of instruments, which have been intro- 
duced by Messrs. Behr Bros. & Co., of New 
York city. The firm make a specialty of up- 
right pianos, but its members have not been 
content with the instrument as it was origin- 
ally made, and the history of their manufac- 
ture has been marked by the introduction of 
numerous new features and a steady pro- 
gress in improvement. 

One of the most important of the recent 
inventions incorporated in these pianos is 
that of the harmonic string scale, which 
originated with Mr. Paul Gmehlin, a member 
of the firm, and which is shown in one of our 
illustrations. The invention consists of an 
extra string (C) next to the three strings of 
the tri-cord, but on a lower plane, and consequently 
not struck by the hammer. This extra string vibrates 
in common with three strings of the octave above 
it, the prime vibrating with its octave and super-octave 
producing the correct overtone vibrations. The vol- 
ume of tone thus produced is remarkable, the rever- 
berations of the 
notes giving the 
piano a most sin- 
gular singing ca- 
pacity. The ex- 
tra string passes 
through an agraf- 
fe attached to a 
bridge (B) fasten- 
ed upon the 
sounding board, 
dividing the 
string into two 
equal parts. The 
bearing of the ex- 
tra strings being 
in the opposite di- 
rection of those 
of the sc^- pro- 
per gives the 
sounding board 
additional firm- 
ness. A buff dam- 
per (A), operated 
by a separate pe- 
dal, stops the vi- 
brations of all the 
strings except 
those that are 
struck by the 
hammers, conse- 
quently avoiding 
conf usionof tones. 
The resources of 
the piano are 
greatly increased 
by this ingenious 
invention of Mr. 
Gmehlin. Neither 
are the tuner's labors enhanced, as the additional 
string can be easily drawn up, being so placed as to be 
readily reached. 

In connection with this point it is important also to 
notice the patent string bridge and pin block, likewise 
invented by Mr. Gmehlin, and which has much to do in 
contributing to a sustained singing quality of the in- 
strument, at once removed from a dull wooden tone or 
a sharp metallic ring. To this end the bridge over which 
the treble strings pass is made of end wood maple, in- 
stead of wood used in the ordinary way by other 
makers. 

The pin block is peculiarly constructed, being made 
out of eight thicknesses of maple veneer, vertically 
crossing and recrossing each other, which firmly hold 
the tuning pins, and enables the piano to remain longer 
in tune than is the case with the ordinary construc- 
tion. 

The Bessemer steel action frame, also an invention 
of Mr. Gmehlin, is simple and strong, as well shown in 
the engraving, holding the action w-ith such absolute 
firmness that no unfavorable condition of the atmo- 
sphere can in any way affect it. This, it is hardly 



necessary to say, is one of the most important ele- 
ments in the piano manufacture in contributing to 
evenness of touch and tone; for without such strength 
and stability in the action frame all other work on the 
instrument could be of little permanent value. This 





H&BMONIC STBING SCALE. 



NEW UFBI6HT OBANS PIANO. 

action frame is also comparatively light of weight, and 
its position, with regard to the action and case, is such 
as to admit of easy inspection without necessitating 
its removal from the case. 

Another improvement, which cannot fail to be appre- 
ciated by all experienced piano players, consists of a 
patent finger-board protector, to be found only on the 
pianos made by this firm. It consists of a nickel plated 
strip, so attached to [ the concave name-board that it 
effectually precludes the possibility of marring the 
front of the piano with the fingernails. Scratching of 
the woodwork just above the keys is so common on 
pianos that have been much used that this improve- 
ment will be welcomed by all who take pride in keep- 
ing their instruments looking well. 

The unique case and the cylinder top, which are dis- 
tinctive features of these pianos, are well represented 
in the illustrations. The construction of the cylinder 
top is very simple, consisting of a segment, or curved 
panel, c, swinging under the flat top, t, on two small 
arms or brackets, a, which are pivoted to the sides of 
the case at p. To open the piano requires but a gentle 
pressure applied at the lower edge, m, of the cylinder 
top, which then takes the position indicated by the 
dotted lines, and leaves an opening between the upper 
frame, m, and the lid, t. Its object is primarily to 
utilize the top of the upright piano as a mantel, by 
making it possible to leave the same intact when in- 
creased volume of sound is desired. In the ordinary 
construction, consisting of a hinged top, which can be 
raised to allow the waves of sound to escape (such pro- 
vision being highly essential in upright pianos), the 




BESSEMEB STEEL ACTION FBAUE. 

turnijig over of the lid upon the rear half of the top ne- 
cessitates the removal of all books, sheet music, or or- 
naments which may have been placed there either tem- 
porarily or permanently. 



The graceful outline of the cylinder top, when closed, 
presents a fai- more pleasing appearance to the eye than 
the angular boi-like ending of an ordinary upright 
piano. When open, there is disclosed to view the beau- 
tiful and delicate mechanism of the interior, and the 
bright gold of the bronzed iron frame con- 
trasting with the rich, dark color of the wood 
surrounding it produces a charming effect. 
Thus the upper portion of the instrument, 
which usually appears to the least advan- 
tage, is made the most ornamental part of 
the piano. 

The cases of these pianos are unique and 
extremely rich in ornamentation, but the 
firm have acquired a reputation for careful 
construction and conscientious workmanship 
in all the details of the instrument. The 
touch is elastic, the action uniform and 
even, and the tone rich, powerful, and mel- 
low, with singing qualities of a high order. 
The principal warerooms of the firm are at 
No. 15 East Fourteenth Street, New York, 
with a large factory corner of Eleventh 
Avenue and West Twenty-ninth Street. 
This factory has been built only about two 
years, in place of a former one burned down, 
and is completely equipped with all the 
latest modern machinery and appliances. 
The facilities for kiln drying lumber are 
unsurpassed; the drying house containing 
four chambers, in which one hundred thou- 
sand feet of lumber may be kiln dried at 
one time by the best process known to sci- 
ence. In the adjacent boiler house there are 
two boilers, one of one hundred and twenty, 
the other of eighty horse power, which furnish the 
necessary amount of heat required for this purpose, as 
well as the requisite steam for the one hundred horse 
power engine which runs the machinery and elevator. 
The varnishing of the piano cases is carried on in a 
building adjoining the main factory. The spacious 
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- DIAGBAU OF CYLINSEB TOP 

lumber yard is at the terminus of the New York Cen- 
tral and Hudson River Railroad, and consignments 
from the West are brought by the car load to the 
yard, where they are unloaded and stacked. 

The pianos of Messrs. Behr Bros. & Co. have received 
the warmest indorsements of eminent musicians as 
among the best instruments now made. 

At the recent Exposition in New Orleans, the firm 
were awarded a medal of the first class for " piano 
(upright), harmonic scale (fourth string) with damper 
attached and pedal for same; the quality of tone, 
which is remarkably fine, by its power and brilliancy, 
the singing qualities of the instrument, the touch even 
throughout, the construction, excellence of design, and 
perfection of workmanship; the quality of tone is due 
to Mr. Gmehlin's new invention by adding a fourth 

string." 

^ < t > » — 

The Ammonlaplione. 

A correspondent, referring to the description of the 
ammoniaphone published in a recent issue of the Sup- 
plement, suggests that a valley whose atmosphere was 
almost saturated with peroxide of hydrogen and free 
ammonia gas would doubtless produce a heavenly 
voice, but that its melodies would only be heard in a 
place far more beautiful even than Italy. Such a peace- 
ful spot might not produce a Guiglini, but it would 
very speedily produce something more ethereal. 

■ .»<■>»■ 

Iiemons Tor RIalarla. 

Dr. Crudelli, of Rome, gives the following directions 
for preparing a remedy for malaria which may be worth 
trying, as it is said to have proved efficacious when 
quinine has given no relief. Cut up a lemon, peel and 
pulp, in thin slices, and boil it in a pint and a half of 
water until it is reduced to half'a pint. Strain through 
a linen cloth, squeezing the remains of the boiled lemon, 
and set it aside until cold. The entire liquid is taken 
fasting. 
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Practice and Theory. 

In a lecture on the "Reflective Powers,'' James 
Freeman Clarke makes the following pertinent re- 
marks: " There is an objection often urged against 
these higher reflective faculties in their exercise for 
common objects — that they give theoretical rules which 
are not practical. Thus, if one not actually engaged 
in teaching suggests any new view intended to improve 
the processes of education, he is apt to be told that 
this is not 'practical.' It is sometimes even assumed 
that theory and practice are opposed to each other. 
We often hear it asserted that a notion may be ' true in 
theory but false in practice ' ; that is, useless for prac- 
tical purposes. I, for one, esteem practice. I trace all 
real knowledge to experience. I care for no theories, 
no systems, no generalizations, which do not spring 
from life and return to it again. I feel, perhaps, undue 
contempt for the vague abstractions we often listen to, 
idle figments of an idle brain, speculations with no 
basis of sharp observation beneath them. Yet we are 
in danger of going too far in this direction, and of 
undervaluing theory in its proper limits. People often 
eulogize practice when they only mean routine; boast- 
ing themselves as practical teachers, intending thereby 
that they only do what always has been done, and do 
not mean to do any better to-:norrow than they did 
yesterday. Practice and theory must go together. 
Theory, without practice to test it, to verify it, to cor- 
rect it, is idle speculation ! but practice without theory 
to animate it is mere mechanism. In every art and 
business, theory is the soul and practice the body. The 
soul without the body in which to dwell is indeed only 
a ghost, but the body without a soul is only a corpse. 
I sometimes pass a sign on which the artisan has 
painted, " John Smith (or whatever the name may be). 
Practical Plumber." I should not wish to employ 
him. When the water-works in my house get out of 
order, I want a theoretical plumber as well as one who 
is practical. I want a man who understands the theory 
of hydrostatic pressure; who knows the laws giving 
resisting qualities to lead, iron, zinc, and copper; who 
can so arrange and plan beforehand the order of pipes 
that he shall accomplish the result aimed at with the 
smallest amount of piping, the least exposure to frost, 
the least danger of leakage or breakage; and this a 
merely practical man, a man of routine, cannot do. 
The merest artist needs to theorize, i. e., to think — to 
think beforehand, to foresee; and that must be done 
by the aid of general principles, by the knowledge of 
laws." 

■ — i ■ <*< » >» ■ — 

The St. Petersburg and CIronstadt Maritime 
Canal. 

The Cronstadt Canal was opened on May 20 last, 
this being the second anniversary of the coronation 
of the Czar. 

After a religious service, the Emperor and Empress 
went on board the magnificent yacht Dershava, an- 
chored at the spot where the canal commences. At a 
quarter past twelve o'clock the Dershava proceeded to 
Cronstadt. Near Cronstadt the entire Baltic fleet was 
assembled, numbering 111 vessels and torpedo boats, 
when the forts of Cronstadt thundered forth a salute, 
and announced thus that the ceremony of opening the 
canal had been performed. 

Although it was a leading idea in the mind of Peter 
the Great that St. Petersburg was to be a seaport, it 
has never been fully realized till the present day. Cron- 
stadt has been the real port all this time. No vessel 
drawing over nine or ten feet of water could float 
over the bar of the mouth of the Neva and reach 
the capital; all vessels requiring a greater depth of 
water than this had to deliver their cargoes at Cron- 
stadt. The goods were then put into barges, which 
were either poled or tugged up to St. Petersburg. 
All commercial operaticns were carried on at a great 
disadvantage under such a mode of operations. This 
will be best understood by stating that goods can at* 
the present day be sent from London or Hull in about 
a week, but the transshipment of them at Cronstadt, 
with the short but slow passage to St. Petersburg, and 
the delivery there, usually occupied as much as three 
wedks, at times even more. This will now be all 
changed; sea going vessels of almost any size will now 
be able in the future to proceed direct to St. Peters- 
burg by the new canal, at the end of which docks 
have also been constructed and connected with the 
railways. Cronstadt is to remain exclusively a port 
for the naval marine. It will henceforth be the Ports- 
mouth of Russia. 

In 1872 Count Bobrinski, then Minister of Ways 
and Communications, issued a report on the subject of 
the canal, and a commission was appointed under the 
presidency of the Engineer Kerbeds to study the ques 
tion. This led to two projects being evolved. One 
was produced under the triple authorship of Cotard, 
Champoulion, and Janicky, and the other by a coun- 
cillor named Poutiloff. This last was the one finally 
adopted in 1874, when it received the sanction of the 
Emperor. It was about three years later before the 
works were commenced. This was owing to the ne- 
cessary machinery — such as dredgers, etc. — having to be 
made in Finland and England, and many of them were 



damaged and some were lost on their way to the Neva. 
The whole length of the canal is about seventeen 
miles. It starts from the island of Goutouieff, on the 
southern side of the Neva, where the river enters the 
Gulf of Finland, and it extends westward along the 
south side of the gulf, terminating at Cronstadt. The 
canal, after leaving the islands of Goutouieff and 
Wolnoy, and the low marshy ground known as the 
Isle des Cannoniers, passes all the rest of the way, 
which is nearly its whole length, through the waters 
of the gulf. On this account, instead of calling it a 
canal, the work might be described rather as the mak- 
ing of a channel through a shallow portion of the sea. 
At the eastern end a few miles of it had to be embanked, 
to prevent the deposit of sand and mud, which pro 
duces the bar at the mouth of the Neva. The longer 
portion on the west, which is not liable to this deposit, 
is simply a channel which has been dredged out, and its 
course will be indicated by means of buoys. A large 
dock, has been formed on the island of Goutouieff, to 
which the railways have been connected. As the traffic 
increases, there is ample space on the islands for the 
construction of more docks. By the Neva, Schlussel- 
burg on Lake Ladoga is reached, where the vast canal 
system of Russia begins. This system was another of 
Peter the Great's schemes in relation to his new capital, 
by which the city was to be connected with the great 
rivers of Russia, such as the Marinskaya, the Tichwin- 
shaya, the Wishnevolodjskaya, and the Volga, the last 
being 2,500 :niles in length; these form, with the canals, 
a communication between the Baltic and the Ca.spian. 
The steamers which are sailing at the present moment 
on the Caspian were built either in England, Sweden, 
or Finland, and were floated in pieces by the canal and 
river system from St. Petersburg to Astrakhan. 

■ < » ■ > » 

SIMPLE PUSH BUTTON FOE ELECTRIC BELLS. 
Mr. Gosonko, of Kozloff, Russia, sends us the follow- 
ing simple device for a key or push button for electric 
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OOSONEO'S PUSH BUTTON FOB ELECTRIC BELLS. 

bells. A circular piece of wood. A, has formed in it a 
cavity, in which is placed an ordinary paper fastener, 
D, which is connected with one of the wires of a bell 
circuit. A diaphragm, B, of flexible rubber is placed 
across the face of the wooden disk. A, and has at its 
center a paper fastener, C, which is connected with the 
other circuit wire. By pressing the fastener, C, against 
the fastener, D, the electric circuit is established. In 
Figs. 3 and 4 is shown a modifled form of the device to 
be attached to the end of the flexible conducting cord. 
This very simple and effective push button may be 
made by any one. 



A Clueer Superstition. 

Abram Reed, a farmer living in Beaver township. Pa. , 
cut down a large oak tree on his farm, and in cutting 
it up he found, embedded in the trunk, seven or eight 
feet from the ground, a small glass bottle and what 
had the appearance of a look of hair. The bottle had 
been inserted in a hole in the tree made by an auger, 
then a pine plug was driven into the hole over the 
bottle, the hair also being held in the hole by the plug. 
The bottle was corked, and contained a colorless liquid. 
Over the plug had grown six solid rings of wood, besides 
a thick bark. There was a superstition among the 
early settlers, and it is held by many of their descend- 
ants, that asthma and other affections could be cured 
by the victim standing against the tree and having a 
lock of his hair plugged in it while the hair was still at- 
tached to his head. It must then be cut off close to 
his head, and the afflicted person walk away without 
looking at it or ever passing by the tree again. While 
the use of a bottle was not included in this treatment, 
it is believed that the one with the hair discovered in 
the heart of the oak tree was put there in the early 
days of the settlement by some believer in the super- 
stition to cure an ailment of some kind. — Lumber 
world. 



The Different Processes of Preserving Timber. 

The American Society of Civil Engineevs publishes a 
sumwiary of the report of its committee on this subject, 
which is to be one of the topics discussed at the next 
annual convention of that body. The report classifies 
three principal methods of working, viz. : 1. Steeping. 2. 
Vital suction or hydraulic pressure. 3. Treatment in 
close vessels by steaming, vacuum, pressure, etc. 

The experience in the United States is given in five 
tables, comprising the remits, more or less conclusive, 
of 142 authenticated trials or experiments. In each 
case these are referred to to give the reasons for success 
or failure, and the lesson taught. The five heads corre- 
sponding to the tables are: 

1. Kyanizing, or use of corrosive sublimate. 

2. Burnettizing, or use of chloride of zinc. 

3. Creosoting, or use of creosote oil. 

4. Boucherie, or use of sulphate of copper. 

5. Miscellaneous, or use of various substances. 

Of the first, Kyanizing, it is stated that an absorp- 
tion of four or five pounds of corrosive sublimate per 
thousand feet, b. m., is considered sufiBcient, and it 
would now cost about $6.00 per 1,000 feet, b. m. It is 
not reconnnended except in situations where the air 
can circulate freely about the wood, as in bridges and 
trestles, but in very damp locations (as for ties when in 
wet soil and pavement) its success is doubtful. Its 
cost when first used led to cheating, which for a time 
brought discredit upon it. 

Burnettizing the committee do not consider thii best 
adapted to use where the timber is exposed to the 
washing action of water (as this removes the preserva- 
tive); but, on account of its cheapness, it is probably to 
be preferred at the present time to any other process 
for the preservation of railroad ties. The Wellhouse, 
Thilmany, and other modifications of the process aim 
at making the chloride insoluble, but are yet on trial. 
This process has been largely and successfully intro- 
duced in Germany. Experience shows the life of soft 
wood ties to be doubled and trebled by its use. Its 
cost in this country is about $5.00 per thousand feet, 
b. ni., or 20 to 25 cents per tie, and for the latter pur- 
pose the committee particularly recommend it. 

The work must be well done; but some of the failures 
were from doing it too well, that is, from using solu- 
tions of too great strength, thus making the timber 
brittle. A solution of 2 per cent by weight of chloride 
of zinc in water is recommended. 

Creosoting, or the injection of timber with hot el^o 
sote oil in a cylinder under pressure, is considered to be 
the very best process which has been fully tested, 
where expense is not considered. It is agyet the only 
one known which is sure to prevent the destructive at- 
tacks of the teredo or other marine animals, and to give 
absolute protection against decay in very wet situa- 
tions. It is a somewhat expensive process, requiring 
for protection against the teredo from 10 to 20 pounds 
per cubic foot of timber, and costing from $12 to $20 
per 1,000 feet, b. m. For resisting decay alone a cost 
of $10 # $14 is sufficient. 

The Buucherie process, in which green timber is im- 
pregnated with sulphate of copper either by vital suc- 
tion, hydraulic pressure, or a vacuum, when well done, 
using a solution of 1 pound of sulphate to 100 of water, 
has proved fairly successful. 

Under the head of "miscellaneous," are classed 41 
experiments with almost as many substances, sulphate 
and pyrolignite of iron, lime, resin, oil, tar, etc., but 
with as yet no coinmercial success. The general prin- 
ciples laid down are, to select the process with refer- 
ence to the subsequent exposure. Use open-grained, 
porous timber, for that reason in general the cheaper 
woods. Extract the sap and water to make room for 
the material to be injected, natural seasoning, except 
for the Boucherie process, being very desirable. Steam- 
ing takes the place of seasoning. Use enough of the 
antiseptic to insure a good result, and then let the tim- 
ber dry before using, as its durability will thus be in- 
creased. Do not hasten the work if it is to be well 
done. Protect ties or timber in the track as far as may 
be from water by drainage. Contract only with relia- 
ble parties of established reputation, under a skilled in- 
spector, who must be in constant attendance when the 
magnitude of the order warrants. 

There is at the close a discussion of the question. 
Will any preserving process pay? This is answered in 
the afiBrmative. The chairman of the committee gives a 
careful estimate in one of the appendices in an actual 
case in this country; another general estimate is given 
based on European experience, and three other sepa- 
rate appendices give different methods of examining the 
question of economy and comparing values. Other ap- 
pendices (to the number of twenty in all) treat of the 
general question of destruction and conservation of 
forests, and give reports of the personal experience of a 
number of engineers, with methods pursued, appara- 
tus used, etc. 



The use of electric lights on athletic grounds has 
been tested for a few weeks at Williamsburg, L. I., 
where the grounds of the Williamsburg Athletic Club 
are now lighted by electric lamps. By their light 
games were carried out in the evening. 
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Tbe Tjrpbold Epidemic at Plymonth, Fa. 

In all the medical literature upon the subject of 
typhoid fever, the late epidemic will undoubtedly 
be considered unique. Seldom, if ever, in the history 
of any disease has the excreta of a single patient di- 
rectly communicated its poison to so many people. Be- 
tween 700 and 1,000 were inoculated almost simulta- 
neously, during the time from March 36 to April 1, 
and this in a little mining town having less than 3,700 
inhabitants. The population was in a ripe condition 
for the development of the typhoid genus, as they had 
been drinking rirer water contaminated with sew- 
age. A new supply of water was received on March 
36, from a presumably pure mountain stream. But, 
most unhappily, the excreta of a typhoid patient liv- 
ing near its banks had been thrown within a few 
feet of the water, and with the melting of the snow was 
carried into it. The stream, now released from ice, 
soon filled the nearly empty reservoir, but an eighth 
of a mile distant. The great outburst of fever occur- 
red between April 13 and 18, the time of incubation of 
the typhoid germ being from 10 to 30 days, and during 
the weary weeks since then the town has been but one 
large hospital. As many as ten deaths have occurred 
in a day, and almost 300 families have been at one time 
dependent upon charity ; $14,000 have already been 
distributed, but there is still destitution. The town, 
even now, is in a very unwholesome condition, but in 
spite of the terrible warning they have received, the 
local authorities are doing little or nothing for its im- 
provement. 

♦ < » > ♦ 

How Thought Presents Itself among the Phenomena 
of Nature.* 

Every phenomenon which a human being can per- 
ceive may be traced by scientific investigation to mo- 
tions going on in the world around him. This is obvi- 
ous to every scientific man in regard to such phenome- 
na as those of color and sound, and these simpler cases 
were first adduced by the lecturer. He then pointed 
out that the statement is also true of all other material 
phenomena, and he specially dwelt on the phenomena 
investigated in the science of mechanics, showing that 
all the quantities treated of in that science, such as 
force and mass, prove, when the investigation is push- 
ed far enough, to be expressible in terms of mere mo- 
tion. He also showed that the prevalent conviction 
that motion cannot exist unless there is some " thing" 
to move will not stand examination. It proves to 
be a fallacious conviction traceable to the limited 
character of the experience of motions which we and 
6ur ancestry from the first dawn of organized thought 
on the earth have had within reach of our senses. This 
conviction accordingly has no authority with respect 
to molecular motions and to some others that have been 
brought to light by scientific study. He also showed 
thatJ;he "thing" which in common experience moves, 
proves in every case to be nothing else than these un- 
derlying molecular motions, the transference of which 
from place to place is the only kind of motion which 
comtnon experience can reach, when unassisted by sci- 
ence. 

The intermediate steps between the world external to 
our bodies and the brain which take place in our or- 
gans of sense and nerves can also be ascertained to be 
motions. And finally, a change consisting of motions 
takes place in the brain itself, whereupon we become 
conscious of thought, i. e., a change occurs within the 
brain which would be appreciated as motions by a by- 
stander who could search into our brains while we are 
thinking, and could witness what is going on there 
while all the time the change that we experience is 
thought. It must be borne in mind that our brain is a 
part of the external world to the bystander whom we 
have supposed to be observing what is going on in it. 
It thus appears that every phenomenon of the external 
world is reducible to motions and their modifications, 
while all that is within the mind is thought. 

Now this motion to which all other material pheno- 
mena are reduced, this motion as it exists in nature, 
must be distinguished from man's conception of motion, 
which, after all, is one of his thoughts — a very complex 
one, no 4oubt, but not part of the external world. This 
particular conception in our minds is one remote ef- 
fect of the motion as it exists outside us, and what we 
really know of that external cause is that it is a cause 
which does unfailingly produce this effect if the interme- 
diate appliances of our senses and nerves are also pres- 
ent. Motion, the cause, must no doubt stand in abso- 
solutely rigorous relations to its effect, viz., our con- 
ception of motion; Ijut it need not be like its effect, the 
presumption being quite the other way. The lecturer 
pointed out that, under these circumstances, the sim- 
plest, and so far the most probable, hypothesis that can 
be advanced is the monistic hypothesis that this un- 
known cause is itself thought; and he pointed out that 
it is no objection to this view that we are unconscious 
of all the thought here supposed, for this is only to say 
that it is external to that particular group of inter- 
lacing and organized thoughts which we call our own 
mind, just as the thoughts of the many millions of our 

* Short Abstract of Royal Institution Friday evening discourse (Febru- 
Wy 6), by G. Johnstone Stoney, M.A., D.Sc, F.B..S.— If oturti 



fellow men and of all other animals are external to our 
little group. 

The lecturer accordingly recommended the following 
hypothesis: (1) as consistent with everything we know, 
(3) as the simplest hypothesis, (3) as a hypothesis 
which dispels all the difficulties that encumber the 
dualistic supposition that there are two kinds of exist- 
ence, viz., the hypothesis that if a bystander were 
armed with adequate appliances to ascertain what is 
going on in our brain while we are thinking, then what 
we should experience to be thought is itself the remote 
cause with several intermediate causes of that change 
within the observer's brain which determines his hav- 
ing that complex thought which he would call perceiv- 
ing some of the motions in our brain — in short, that 
what he appreciates as motion we experience to be 
thought. 

If this view be correct, it will follow that the thoughts 
of which we are conscious are but a small part of the 
thought going on even in our own brain, and which 
would be seen by a beholder as motions, the rest be- 
ing unconscious cerebration, and as much outside our 
consciousness as are the thoughts of other people. We 
are led also to the conclusion that the thought.which is 
going on in the brains of all the animals that exist is 
but the "small dust of the balance" compared with 
what is going on throughout the rest of the mighty 
universe. 



Sir Astley Cooper a Horse Dealer. 

In the life of Sir Astley Cooper it is said that he re- 
quired his coachman to attend every market morning 
at Smithfield, and purchase all the lame young horses 
exposed for sale which he thought might possibly be 
convertible into carriage or saddle horses, should they 
recover from their defects. He was never to give more 
than seven pounds for each, but five pounds was the 
average price. In this manner thirty or forty horses 
were sometimes collected at Gaelisbridge, his farm. On 
a stated morning every week the blacksmith came up 
from the village, and the horses were in successive or- 
der caught, haltered, and brought to him for inspec- 
tion. Having discovered the cause of their laiueness, 
he proceeded to perform whatever seemed to him 
necessary for the cure. The improvement produced in 
a short time by good feeding and medical attendance, 
such as few horses before or since have enjoyed, ap- 
peared truly wonderful. Horses which were at first 
with difficulty driven to pasture, because of their halt, 
were nc^ with ag much difficulty restrained from run- 
ning away. Even one fortnight at Graelisbridge would 
frequently produce such an alteration in some of them 
that it it required no unskillful eye in the former owner 
himself to recognize the animal which he had sold but 
a few weeks before. Fifty guineas we'-e paid for one of 
these animals, which turned out a very good bargain, 
and Sir Astley's carriage was for years drawn by a pair 
of horses which together cost him only twelve pounds 
ten shillings. 

We believe a similar business to that of Sir Astley 
Cooper is carried on by a class of horse dealers in New 
York and other large cities. Lame and otherwise 
worthless horses are bought for a few dollars and taken 
to the country, where the change to pasture diet, the 
needed rest, and the watchful and careful treatment of 
the owner frequently transform a worthless horse into 
a valuable animal. 



mechanical and Steam Engineering. 

Of all created beings, we of the human family are the 
only "tool making animal" — the only living beings 
who have the faculty of observing the effect and look- 
ing for the cause, or vice versa. 

In the department of mechanics there is a large field 
for the exercise of our powers. The steam engine alone 
is a study for a lifetime. 

Water will store up more energy, or force, with the 
application of heat, than any known substance, except 
hydrogen. We find that combustion in a furnace pro- 
duces a perfect magazine of power. The heated gases 
pass off in a spiral or rotary motion through flues and 
tubes; by conduction delivering up their caloric to the 
water. A unit of heat, which raises one pound of water 
one degree Centigrade, will raise nine pounds of iron or 
thirty-three pounds of bismuth to the same degree. It 
is essential that every engineer should understand the 
fundamental principles, and the responsibilities of his 
profession, and should recognize the vigilance required 
to handle as much force and energy as is stored up in a 
steam boiler. 

But with the requisite skill and iiitelligence there is 
nothing mysterious in the physical laws that govern 
water, heat, and combustion. 

One cubic inch of water, with the requisite amount 
of heat, and at normal pressure, flashes into sixteen 
hundred cubic inches of steam, as would be the case in 
the bursting of a steam boiler. (An expansion about 
the same as that of gunpowder. Nitro-glycerine ex- 
pands about ten thousand times its original volume.) 
Many engineers entertain the idea that as long as the 
requisite amount of water is maintained in the boiler 
there is no danger of an explosion; that the pressure 
will merely relieve itself by causing a rent in the boiler; 



not realizing that the bursting is one thing and the ex- 
plosion is what follows, from the stored up energy, or 
heat in the watA-. 

The water heater that surrounded the uptake, or 
smokestack, of the steamship Great Eastern on her trial 
trip is an instance of the destructive and fearful results 
of the stored up energy in water, with the application 
of heat. These boilers were constructed with very little 
knowledge of the laws of combustion. 

There is a vast field for the constructive, engineer in 
the study of the laws of combustion, the proportions of 
grate bar surface, combustion chamber, and of fines 
and tubes, with the smokestack, to obtain the best re- 
sults with the different classes of fuel. 

One of the most essential things for the constructive 
engineer is to look after the free circulation of the water 
in the boiler. The lack of the free return of the water 
to the heating surface of the boiler is one of the prin- 
cipal causes of foaming and general derangement of the 
successful working of the boiler. (Probably the danger 
of bringing the hot sheets of the boiler in contact with 
the steam has been overestimated.) Take, for instance, 
the careening of a small class of steamers in a rough 
sea-way, or the upright type of boilers, where the tubes 
go through the steam; there are tens of thousands of 
these in use, and we scarcely ever hear of any disas- 
trous effects. The tubes are not as durable in steam as 
the parts immersed in water. 

We frequently hear engineers make the remark, in 
commenting upon an accident, that it was not possible 
for water and steam to make such an explosion, ignor- 
ing the fact that the boiler was not strong enough to 
sustain the pressure. The more one studies the chemi- 
cal laws of water, the less will he believe in gas theories 
or similar delusions. 

It is difficult to conceive how the two gases that com- 
pose water can be torn asunder as long as there is any 
water in the boiler. There might barely be a possibil- 
ity of separating the two gases by the steam coming in 
contact with the white hot tubes and sheets of the 
boiler, by which theoxygen is absorbed and the hydro- 
gen left free. But these conditions would not be pos- 
sible as long as there was any water in the boiler. 

The boiler of the future will probably be constructed 
with more regard to the free circulation of the water in 
all its parts, especially the lower part, as it is very dif- 
ficult to drive heat downward below the fire or heating 
surface. 

The "Galway," an English type of boiler, is probably 
one in the right direction. 

Vertical flues or tubes through the main firebox in- 
sure a good circulation from the extreme bottom of the 
boiler. Some of the best forms of the water tube or 
sectional boiler carry out this principle. They are at 
present taking a prominent position as a steam gene- 
rator, and will probably be the boiler of the future. 

Success depends largely upon actual practice, and 
close observation upon the construction and wear and 
tear of the weak points, to draw correct conclusions in 
regard to the efficiency and durability of a boiler. 

J. R. WiLIilAMSOIf. 
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The Hebreur Technical Institute. 

The Hebrew Technical Institute in New York city 
has now been established about ten months, and by its 
gratuitous instruction is doing an excellent work among 
the poorer Jewish children of the metropolis. The 
pupils vary in age from 13 r,o 15 years, and the training 
given them is intended to make them good, practical 
mechanics. As far as the capacity of the school will 
permit, all are taken who want to learn, and the results 
obtained from this rather indifferent material — boys 
often without any previous instruction whatever — are 
surprisinglyf avorable. Six hours daily are spent at the 
school, the time being equally divided between the 
English branches, including geometry and physics, 
free hand and mechanical drawing, and the workshop. 
The course is intended to cover three years, the third 
being devoted to the particular branches in which the 
pupil has shown the greatest aptitude. It is the aim of 
the Institute to impart the general underlying princi- 
ples rather than the details of any particular trade. 
Mr. Leipziger, who is in charge, has done admirably 
during the short time he has been at work. A recent 
exhibition at the Institute made a very creditable dis- 
play of drawings, modelings, and cabinet work accom- 
plished by the pupils. It is intended to include metal 
work in the next year's course. 

■» I » ) ^ 

Electric lilghts for Cars. 

The Pennsylvania Railroad Company continues the 
experiments with lighting cars by electricity from 
Brush storage batteries, using the lights on a train run- 
ning between Altoona and Pittsburg. The arrangement 
has worked satisfactorily. The storage batteries are 
charged in the company's shops by connection with a 
Brush dynamo-electric machine. It takes about nine 
hours' running to charge the batteries with sufficient 
electricity for the round trip. The intention is, should 
the plan be found advisable for general use on through 
trains, to establish electric plants at different stations 
for charging the batteries. — Philadelphia Railway 
World. 
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THE ENGINE AND BOILEB OF THE STILETTO. 

We herewith present engravings of the engine and 
boiler of the Herreshoff steam yacht Stiletto, which 
■was illustrated in the Scientific Ambrican of last 
week. The boiler corresponds in general principle 
with those of the ordinary Herreshoff type, but differs 
most essentially in the arrangement of the tubes. By 
means of a pump the water is forced through the boiler, 
which consists of series of pipes so placed and connect- 
ed as to form, practically, one continuous length of 
tube, into the upper and cooler portion 
of which water is admitted, and from 
the lower and hotter portion of which 
the steam is led away. 

The fire box is 6 feet 3 inches square. 
The sides terminate in a cone-shaped 
top leading to the smoke stack. Just 
below the conical portion are seven 
sets of tubes placed alternately across 
and parallel with the length of the 
vessel, the lowest set being athwart- 
ships and only a short distance above 
the fire. These sets are made up of 
tubes graduated from 1}4 inches in dia- 
meter to 33^, the smallest being at the 
top, the largest at the bottom. The alter" 
nate ends of the separate tubes in each 
set are united by U-shaped or return 
bends, and at one end one set is united 
to the set above it. The steam is thus 
compelled to pass successively through 
each tube in each set. The tubes are 
spaced far enough apart to permit the 
products of combustion to pass between 
them. 

The boiler circulation is kept up by 
means of a pump feeding into the up- 
per set of tubes and taking its supply 
from a surface condenser, and when 
necessary, as will be explained shortly, 
from the separator, which is located in 
front of the boiler between the feed 
doors, as shown in the view of the boiler room. Steam 
is led from the lowest set of tubes to the separator, 
which consists of a cylindrical shell % of an inch thick, 
18 inches in diameter, 4 feet long, and formed with 
conical tops; this is jacketed. The separator allows 
the steam and water coming from the boiler to divide, 
the latter, of course, collecting in the bottom, which is 
provided witji a glass gauge to indicate the amount. 
The bottom is connected with the pumps, so that when 
necessary the excess of water can be removed and re- 
turned to the boiler. 

In the ordinary pattern of this boiler the steam from 
the separator is led to a set of tubes placed in the upper 
part of the furnace, the steam being thereby superheat- 
ed; but in this case steam is led direct from the sepa- 
rator to the engine. Artificial draught is obtained 
from a blower. 

The engine is a compound condensing, having a 
stroke of 13 inches, and cylinders 13 and 31 inches. The 
Herreshoff annular valve is used. This consists mainly 
of a cap sleeve on each end of the 
cylinder, which is surrounded by the 
steam chest, moving in a direction 
parallel with the axis of the cylinder; 
the inlet is through the side, and the 
exhaust through the end of the valve. 
Under ordinary conditions the cut off 
is %. The cranks are placed quarter- 
ing, and the shaft is of steel 4 inches in 
diameter. The engine exhausts into a 
surface condenser, from which the 
water is returned to the boiler by the 
pump. It will be seen that the pump 
operates in a continuous circuit, the 
water entering the upper tubes of the 
boiler, passing from the lower set in 
the shape of steam to the separator, 
thence to the high and low pressure 
cylinders to the condenser, and from 
the condenser and separator to the 
pump. The only water allowed to 
escape is by leaks and the use of the 
whistle; this loss, which is inconsider- 
able, is made good bj' the use of an 
injector. 

The screw is four bladed, 4 feet in 
diameter, 6 feet 6 inches pitch, and 
may be run at 400 revolutions per 
minute. 

The great power of this engine — 
calculated at 450 horse power — con- 
sidering the small space it occupies 
and its remarkably light weight — 4,375 
pounds — is due to the design and to the material em- 
ployed in its construction. Steel has been introduced 
wherever possible, both in the engine itself and its 
parts and in the bracing. 

The boiler weighs 18,637 pounds, and has a heating 
surface of 615 square feet, and may safely be worked 
under 160 pounds pressure; but in the race with the 
Mary Powell It was only necessary' to use from 130 to 



135 pounds, so that the full power of the engine was 
not exerted at that time, and the speed attained cannot 
be considered as the fastest the Stiletto is capable of. 
The boiler generates steam only as it is needed and 
utilized by the engine, the only reserve or surplus 
steam being that contained in the separator, the lower 
sets of tubes, and in the connecting pipes. This form 
of boiler, it is almost needless to say, is a most rapid 
generator of steam, is absolutely reliable and free from 
all danger from explosion, and most economical in the 
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use of coal, two pounds per hour per horse power 
being the- average. 



The Aneroid Barometer. 

The name of this barometer is derived from the Greek 
a, privative, and neros, moist; no liquid being used in its 
construction. The working part consists of a cylindrical 
metal box exhausted of air, the top of which is made 
of thin corrugated metal, so elastic that it yields to very 
slight alterations in the pressure of the atmosphere. As 
the pressure increases, the top of the box is pressed up- 
ward by the weight of the atmosphere, whereas when 
the pressure decreases the top of the box rises. These 
motions are multiplied by means of levers, and the in- 
dex moves over a comparatively large arc on the circu- 
lar scale marked on the dial of the instrument. Each in- 
strument has been, or ought to be, graduated separate- 
ly, by comparing it with a standard mercurial baro- 
meter. The aneroid has the advantage of being porta- 




Tlte Electric Rallivay In Philadelphia. 

The electric railway soon to be constructed along 
Belmont Avenue, Philadelphia, will present the novel 
sight of cars running without any apparent propelling 
force, free from annoyance of noise, smoke, and dust. 
The motive power for the cars, which are to be run ac- 
cording to the Bidwell system, will be furnished from a 
station located somewhere on Belmont Avenue, out- 
side the park. It could, if necessary, be carried over 
an indefinite distance. This systein differs from other 
systems of electric railways in not pass- 
ing the current through the rails. 
Guards made of lumber run along the 
inner side of the rails, and a broad cov- 
ering projects toward the center, leav- 
ing a narrow slot in the middle of the 
track. Beneath this cover and parallel 
with the rails, properly insulated cop- 
per conductors, of a semi-tubular shape, 
are placed. The current is conveyed 
from the dynamos supplying the pow- 
er through wires to the terminus of 
the railway, where connection is made 
with the copper tubes, and a current 
is thus sent through the whole length 
of the road. 

To propel the car a receiving dy- 
namo or electromotor is placed in the 
center of the car. Connection with 
the current is made by means of an 
iron tube passing down through the 
slot, with branches in either direction 
in the form of an inverted T. On the 
end of each branch a small wheel, so 
placed as to run against the copper 
conductors, completes the connection, 
wires being run through the tube from 
the electromotor in the car to the 
wheels. The electricity being passed 
through the circuit of the track, the 
operator has but to turn a lever to 
receive the current in the motor, 
which immediately revolves, and by an attachment 
with the wheels of the car propels it in either direction, 
according as the current is reversed or not. Through 
the reversal of currents the need of brakes is dispensed 
with. If necessary, the car can be brought to a sudden 
standstill, but the change can be effected as gradually 
as may be desired. There will, therefore, be no danger 
of running over persons on the track. 

The avenue will be lighted with the same current by 
running wires from the tubes to the lamps, as in orm- 
nary street lighting, while the cars will be illuminated 
by running a wire from the motor to the incandescent 
lamps in the interior of the car, the whole power com- 
ing from the single current supplied by the stationary 
engines some distance away from the track. If it is de- 
sired to heat the cars, another draught is made on 
the current by passing the electricity through some 
poorly conducting substance, as German silver, the 
electrical energy being thereby dissipated in the form 
of heat. These connections are made by means of 
switches, so that no current may be 
made through the branch wires when 
the light or heat is not wanted. 

An important feature of this railway 
for the park is the utter impossibility 
of trifling with the conductors and 
receiving injury from a shock. They 
are placed beneath the board flooring 
near the rails, and the only opening is 
the narrow slot, more than a foot dis- 
tant, the whole being concealed from 
view. The road will be about a mile 
and a quarter long, and ten cars, carry- 
ing from fifty to sixty passengers, will 
be run. To furnish the power for these 
and to light both the avenue and the 
cars about 100 horse will be required. 



Bbrthoud and Borel are prepar- 
ing a new insulating substance in the 
following manner: Linseed oil is main- 
tained at a temperature of 300 deg. 
until it acquires a brown color and a 
sirupy consistence. A quantity of colo- 
phane is then added, and the mixture 
is then stirred for a time. To cover a 
body with an insulating coat, it is 
plunged into the mixture at a tempera- 
ture of 300 deg. 
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ble and very sensitive, aneroids having been made that 
will show the difference of height between one floor 
and another; hence its almost universal employment 
by mountain explorers. 

Aneroid barometers, like properly constructed mer- 
curial barometers, should have a thermometer attached 
to them, as their indications vary with the tempera- 
ture. 



The engineering firm of Napier 
Brothers has long been an eminent 
one in Great Britain, and their success 
in shipbuilding has made the name well known 
througliout the world. The senior partner of the house, 
Mr. Robert D. Napier, died a few weeks since, in Glas- 
gow, at the age of 64. Besides his regular business, he 
was a frequent contributor to scientific journals, and 
was the author of an investigation of the laws attend- 
ing the fiow of steam, which has received considerable 
attention. 
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THE NEEDLE AND THBEAD PLANT. 

The Agave Americana, or maguey of the Mexicans, 
is known as the century plant among our collections, 
the latter name being given to it from the erroneous 
idea that it bloomed once in a hundred years, and 
" with such rapidity as to resemble the explosion of a 
cannon." The period at which the plant really flowers 
is owing to the climate and the cultivation to which it 
is subjected. In warm countries twenty-five years is 
sufficient to bring the flower to perfection. Mr. Haw- 
kins, in his "Transactions of the Horticultural So- 
ciety," gives an account of the most remarkable in- 
stance on record of the flowering of the American aloe. 
Without manure or protection this plant bloomed in 
eighteen years, having attained a height of twenty- 
seven feet, and having on it forty flowering bunches, 
each with four hundred blossoms, making sixteen 
thousand flowers in all; the scape, with its panicle of 
rich yellow blossoms, in appearance like a candelabrum. 

The vast plains in the interior of Mexico is the home 
of the maguey, and the plant with its thorny leaves 
imparts a peculiar character to the Mexican landscape. 

The strange form of the plant and the rarity of its 
blossoms are not the only circumstances which recom- 
mend it to our attention. From the leaves, roots, and 
sap are obtained a variety of products. "The natives," 
says Obers in his "Travels in Mexico," 
" make as many uses of this plant as the 
South Sea Islanders of the cocoa palm, 
namely, cne hundred." The juice of the 
sap, which is obtained by making incisions 
in the trunk, being highly caustic, is used 
by physicians in cleansing wounds. Its 
more extended use is that of produc- 
ing a bitter-sweetish juice known as 
aquamiel (honey water), which furnishes 
to the natives a drink called pulque, and 
when taken in moderation is innocuous 
and wholesome. The foliage of the ma- 
guey yields an extract which lathers 
water like soap. 

The agave holds the place of Asiatic 
hemp and Egyptian papyrus. Ancient 
hieroglyphics were inscribed on the leaves, 
macerated in water and glued together as 
the bark of paper mulberry. Much atten- 
tion has been recently paid to the manu- 
facture of paper from the leaves. " The 
fabrication of this material is destined to 
be a great industry, says the " Catalogue 
of Mexican Products," owing to -the 
quality and cheapness of the material. 

The fibers of the leaves with the thorns 
at the end are applied to manifold uses. 
The edges of the leaves are indented; at 
each indenture is a spine. These spines 
are frequently so strong as to serve the 
Indians for nails. A needle and thread 
is also furnished the natives by the sim- 
ple process of pounding the leaf so as to 
soften the pulp, then scraping the latter 
away, allowing the fibers with thorns at- 
tached to remain. These are dried by 
hanging in the sun a few days, and the 
Indian woman has her needle, which is 
smooth, and not liable to rust; her thread 
to sew her coarse dress made from " petal 
flax " (a textile fabric of this plant), pre- 
pared in the crudest manner, yet stronger 
than cotton which has gone through 
many processes of manufacture. 

A rope is made from the fiber of the 
maguey which is used in the mines and 
for the cordage of ships on the western 
coast. The poorer classes of Mexico 
thatch the roofs with the leaves, and these 
being concave serve as gutters to conduct 
the water away from the eaves. The Greek meaning 
of agave is " noble," and it is well named, as it is one 
of the most valuable gifts which nature has bestowed 
on these tropical regions of America. The wealth of 
a Mexican often consists in his maguey plantation. 

^ < » > » 

Nenr Gutt^^ Percha Tree. 

Instigated by the threatened dearth of the gutta 
percha tree (Isonandra Gutta), M. Heckel has sought a 
substitute, and claims to have found it in the Birtyro- 
spermum Parkii (Kotschy) of equatorial Africa, and 
abundant in latitudes between Upper Senegal and the 
Nile, especially in the forests of the Niger and Nile re- 
gions. It affects the argillaceous and ferruginous soils 
of Bambarras Boure and Fonta-Djalon, where the Afri- 
cans gather its fruit, which yields a grease called 
karite. The juice or milk is obtained by incision from 
the bark, and on evaporation resembles gutta percha. 
M. Heckel states that he has sent seeds to various 
French colonies, and also to England, in the hope that 
latter country will try the experiment of introducing 
the tree into her vast tropical possessions. M. Heckel 
also calls the attention of English botanists and chem- 
ists to the divers Indian Bassias, as he is led by analo- 
gy to infer that they might furnish milky products 
similar to the Bassia Parkii. 



Specific Gravity of American IFoods. 

Of the four hundred and thirteen species of trees 
found in the United States, there are sixteen species 
whose perfectly dry wood will sink in water. The 
heaviest of these is the black ironwood {Condalia fer- 
rea) of Southern Florida, which is more than thirty 
per cent heavier than water. Of the others, the best 
known are the lignum vitae (Guaiaoum sanctum) and 
mangrove {Rhiziphora mangle). Another is a small 
oak {Quercus grisea), found in the mountains of West- 
ern Texas, Southern New Mexico, and Arizona, and 
westward to the Colorado desert, at an elevation of five 
thousand to ten thousand feet. All the species in which 
the wood is heavier than water belong to semi-tropical 
Florida or the arid interior Pacific region. 



Plant* under Trees. 

We have been asked recently to name a section of 
plants that could be planted under trees. We could 
name several, such as hollies, privet, euonymus, box, 
berberis, etc., with something like a preference for the 
latter. In berberis we get a genus of shrub possessing 
the highest qualifications for purposes of ornament; 
and all the grander evergreen species do better under 
trees than in the open; in fact, they require to be con- 
stantly in the shade. The soil in which these thrive 
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best is a deep, rich, moist, sandy loam, with abundance 
of water overhead and at the roots. Among the species 
the noblest of all is Berberis (Mahonia)japonica, which 
for magnificence of foliage has no equal among hardy 
shrubs. It naturally grows in the form of a dense 
bush, with large pinnated leaves of hard texture and of 
a lively green hue. Specimens of it are now covered 
with spikes of flower buds, which will open at the first 
break of spring weather, and soon be succeeded by 
bunches of grape-like berries, covered with a lovely 
bloom. 

Two other noble, large-leaved species which thrive 
under trees are M. Bealli and M. intermedia. For 
warm, sheltered gardens, M. Nepaenus is most beauti- 
ful, and B. Fortunei is well worth having, but both 
these are rather tender. One of the loveliest of flower- 
ing shrubs is B. Darwinii, which blooms abundantly, 
and of which we have had spikes of bloom sent us on 
Christmas day from Devonshire. One of the cheapest 
for common purposes, and really a beautiful species, 
though not equal to those already named, is M. aqui- 
folium, well adapted to plant in quantity in town gar- 
dens, and to form game covers or belts for screening off 
the compost or rubbish yard from the kitchen garden. 
These are certainly the best for planting under trees. — 
Land and Water. 



The Cutlery Manufacture. 

American cutlery is now finding its way all over the 
world, and knives, shears, scythes, and planes of our 
manufacture are to be found in the warehouses of most 
large English cities. In 1873 the importation of cutlery 
into the United States amounted $10,500,000, which 
was cut down in 1880 to about $900,000 a year, besides 
which $700,000 worth of domestic goods were exported in 
that year. In the manufacture of axes, the United 
States have made most marvelous advances, surpassing 
all other countries, except Canada, which bears an 
equally good reputation for making these useful imple- 
ments. 

Good table knives are made of steel and iron welfled 
together; the part which goes into the handle (called 
technically the tang in England) and the shoulder are 
of iron, and the blade of steel. The tang and shoulder 
are forged from bar iron, and the blade from shear or 
cast steel. Knife blades, razor blades, and other small ar- 
ticles are usually forged into their required shape while 
still attached to the bar, which serves for the workman 
to hold them by. When the bar becomes too short, it 
is grasped in a pair of tongs held close by a ring which 
clamps them by sliding up their conical handles. Two 
men are employed in forging such work. I'he principal 
workman, or fireman, as he is sometimes called, uses a 
small hammer of two to four pounds 
weight, while the hammerman wields the 
sledge hammer, weighing from ten to 
fifteen pounds. The fireman, who at- 
tends the heating as well as the anvil 
work, directs the hammerman, whose 
blows merely follow those of the small 
directing hammer of the fireman. In 
drawing down or reducing a bar both in 
length and width, the flat face of the 
hammer is used; but when the length or 
breadth alone is to be extended, only the 
narrow edge of the hammer is used. The 
concavity of razor blades is made by 
hammering the blade on a small round- 
faced anvil; the notch, or nail hole, of a 
penknife is struck by means of a chisel of 
the required form. Superior work, such 
as razor blades, are "smithed " after forg- 
ing, that is, beaten upon an anvil, to con- 
dense the metal as much as possible, and 
slightly ground or scorched upon a rough 
stone, to flnish the shaping and remove 
the scale, or black oxidized surface, which 
would interfere with the color of the 
tempering. 

Common knives are made entirely of 
iron, and the difference of price arises 
not merely from the difference in cost of 
the material, but from the greater facility 
of working. It should also be understood 
that, in many articles composed of steel 
welded to iron, the saving of steel is not 
the only advantage, for steel being more 
brittle than wrought iron, it is very desira- 
ble, in all articles subject to a transverse 
breaking strain or to concussion, that 
every part except the cutting or working 
edge should be of iron. Thus a hatchet 
made entirely of steel would be less dura- 
ble than one of iron with a welded steel 
cutting edge, and so of other articles. 

Table forks are forged rudely into the 
shape required, first as though but a sin- 
gle thick prong were required. The part 
for the prongs is then beaten out, and a 
stamping die is brought down upon it, 
which forms the prongs, with a thin film 
of steel between them; this is cut out by 
a cutting die. Then they are softened and 
filed up, again hardened and tempered and 
ground to smooth and flnish. The dry grinding of forks, 
needles, etc., is a very deleterious trade, on account of 
the particles of steel which enter the nostrils of the 
workmen, and produce most painful irritation, fol- 
lowed by a peculiar disease called " grinder's asthma," 
which is said to shorten life so seriously that few dry 
grinders, exposed to the steel dust, reach forty years of 
age. Many remedies have beeen proposed for this. A 
magnetic mouthpiece was invented; but the workmen 
would not wear it, on account of its novelty, its gro- 
tesque appearance, the trouble of cleaning it, and 
the belief that if their trade were more healthy, greater 
numbers would enter it, and wages be reduced. A re- 
volving fan, which sets in motion a current of air, that 
is carried by a pipe to the outside of the building, has 
been used with greater success, and is now in general 
use when it can be applied, though its introduction 
was much opposed by the workmen. 



Progress of Natural Gaits 

Natural gas will soon be used as an illuminant in Kan- 
sas City, Mo., Wyandotte, Kan., and several other 
cities and towns near these places. The gas has been 
struck at several points during the last two years, and 
parties from the Pennsylvania oil regions have under- 
taken to develop its use. 
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EK6IKEEBIN6 INVENTIONS. 

A governor for steam engines has been 
patented by Mr. Aaron J. Allen, of Hope, R. I. Com- 
bined with a governor of the ordinary type is a rotating 
sleeve, gearing, and sliding clutch, by which the spin- 
dle operating the cut-ofE or throttle is shortened and 
lengthened to give more or less steam as required by 
the load, without making any great change of speed. 

An electric engine has been patented by 
Mr. William A. J. Kohrn, of San Francisco, Cal. Com- 
bined with field magnets, swinging armatures with 
coils, and a battery connected with the field magnets, 
another battery is connected with the coils of the arma- 
ture, and there are devices for automatically closing 
and opening the circuits of the field magnets and of the 
armatures, with other novel features. 

A boiler feeder has been patented by 
Mr. Samuel Haigh, of Coquitlam, New Westminster, 
British Columbia, Canada. This invention relates to 
the use of water cylinders which are alternately filled 
and their contents run into the boiler in succession, 
there being a novel arrangement of tloats, rods, and 
stops for actuating the valve of a steam cylinder in 
combination with the water cylinders. 
»-•-« 

MECHANICAL INVENTIONS. 

A lathe for turning spirals has been pa- 
tented by Mr. Silas Moore, of Cleveland, O. It feeds 
the work regularly against a revolving cutter, which 
may be quickly withdrawn and returned, so spirals may 
be cut either right or left handed, cylindrical, tapering, 
or wave pattern, and the pitch may be regulated at the 
beginning of each job by arranging the gear wheels in 
proper relation to the screw. 

•-♦-• 

A6BIGULTUBAL INVENTIONS. 

A cultivator has been patented by Mr. 

Jabez C. Nelson, of Marion, Ala. The tongue has a 
rounded forward end, a forked rear end, two arched 
bars attached to it, plow beams secured adjustably to 
the arms of the arched bars, with other novel features, 
making a cultivator which can be readily adjusted to a 
variety of different kinds of work. 



MISCELLANEOUS INVENTIONS. 

• 

A table corner has been patented by Mr, 

Harvey N. Hall, of Evansville, Ind. It consists of a 
curved clamping iron and a curved stud or block, com- 
bined with a table frame and leg, the object being to 
thus provide firm and durable fastenings for securing 
table legs to the frames. 

A trace carrier has been patented by 

Mr. Frank O. Derr, of Moulton, Iowa. It is made with 
Bide loops for the side straps of a harness, with a cross 
bar for the back strap, and a rear loop and keeper for 
the crupper strap, the device being cheap and durable 
and easily applied to any harness. 

A salt boiler or pan has been patented 

by Mr. John Seely, of Warsaw, N. Y. Steam is used 
for heating, and wood is the principal material com- 
posing the boiler or pan, the construction being such 
that the different parts may be keyed up at any time 
to keep it from leaking in case of shrinkage. 

A step ladder has been patented by Mr. 
William H. Kliae, of Watsontown, Pa. Combined with 
the ladder is a folding table and a drawer for holding 
small articles; the ladder is automatic in opening and 
closing, and is strengthened and made more firm than 
Btep ladders ordinarily are. 

Window and other glass forms the sub- 
ject of a patent issued to Mr. Michael Magrath, of New 
York city. The glass has a novel configuration on one 
of its faces, especially adapting it for fan lights, doors, 
etc., giving multiplied prismatic effect* by the refrangi- 
bility of the rays of light upon a wall or other surface 
upon which the light is made to fall. 

A rope clamp has been patented by Mr. 
Samuel H. Magee, of Galveston, Texas. It consists of a 
pair of clamping segments, combined with a wedge- 
shaped plate, for use in place of selvage straps, and 
purchases in setting up rigging, instead of catspaws, 
and also for joining two ends of a rope in place of splic- 
ing. 

A velocipede has been patented by Mr. 
Lindsey Dickey, of Vibbard, Mo. 'I'he velocipede wheel 
is made with a wheel having an inttirnal gear formed on 
its rim, spokes projecting from the rim of the said 
wheel, and a rim on the spokes, making a novel machine 
which can be driven at a high or low speed and easily 
steered. 

An advertiser and card holder has been 

patented by Mr. John M. Hubbard, of Lake Village, N. 
H. A board is divided into spaces by transverse ridges, 
and on the side edges of the board are two pins for each 
space, on which are held cords which pass over the 
spaces and hold cords in place between the ridges, the 
holder being provided with means for hanging. 

A pump has been patented by Mr. 

Charles H. Bennett, of Blossburg, Pa. This invention 
relates to improvements in that class of pumps where 
the piston is reciprocated vertically by the stand pipe 
through which the water rises, the construction being 
simple, the pump easily operated, and not liable to get 
out of order. 

A thill coupling has been patented by 

Mr. George D. Umland, of Osceola Mills, Wis. The in- 
vention covers a specially formed block on a carriage 
axle clip, with other novel features, affording means 
whereby either a tongue or a pair of thills may be 
quickly attached to or detached from the axle of a car- 
riage. ' , 

A fastening for bag, pocketbook, and 
purse frames has been patented by Mr. Charles S. Shep- 
ard, of Brooklyn, N. Y. A pair of studs is attached to 
one part of the frame, and studs with knobs to the other 
part of the frame, and a rod with a knob is hinged to 
the one pair of studs, shutting down between the 
knobs of the other pair. 

A gas cautery has been patented by Mr. 
Charles Graef e, of Sandusky, Ohio. This invention re- 



lates to cauteries heated by gas, for which the instru- 
ment is made with separate tubes, one for the gas and 
the other for the air, the ends being so bent that the cur- 
rent of air is discharged at right angles, or nearly so, to 
the flame. 

A combined hammer and nail feeding 
device has been patented by Mr. Emmet Horton, of 
Dundee, N. Y. It is for use by carpenters, and for 
shingling, lathing, etc., having a nail receptacle which, 
by the swinging movement of the handle, is made to 
feed the nails by gravity, one at a tnne, to an attachment 
that places them in position for being driven. 

A plaque or panel has been patented 

by Mr. Edward de Planque, of Hoboken, N. J. It is 
formed of two layers of canvas or duck united by a 
mixture of glue, whiting, and finely pulverized wood, 
the face or panel having a covering of whiting and glue 
on which the painting or drawing is produced, the 
plaque being readily pressed into any desired shape. 
An ice creeper has been patented by Mr. 

Peter B. Laird, of Brooklyn, N. Y. It is made of two 
elastic wires, connected at their middle parts by a collar 
or band, and bent at their ends to form lugs to clasp 
the edges of the sole and heel, and points to engage the 
ice, the device being one readily applied to and detach- 
ed from the soles of boots and shoes. 

An adjusting device for rolling mills 
has been patented by Mr. John Wood, of Conshohocken, 
Pa. The invention consists in a wedge operated by a 
screw, and fitted between the breaker and bolster at one 
end of the top roll, whereby the adjustment of the roll 
to the lower one can be be accomplished accurately and 
without loss of time, 

A spectacle and eyeglass frame ha8 been 

patented by Mr. Louis Lazarus, of Allegheny, Pa. The 
bows are divided to allow of the convenient insertion of 
new lenses, but havea novel attachment of flexible me- 
tal tape or springs, which is scarcely perceivable, to hold 
the abutting ends of the divided bows pressed down 
upon the lenses. 
A millstone dress has been patented by 

Mr. Robert Wilson, of Greenup, Ky. The millstone 
has furrows and lands, the latter with their tops round- 
ed from the inner ends to a circle surrounding the eye, 
and with their remaining portions made flat, so the bran 
will not be cut or torn, and the stones are kept com- 
paratively cool. 
A combined reclining and rocking chair 

has been patented by Mr. Henry G. C. Lauer, of Iowa 
City, Iowa. The rockers are upon the rear legs only, 
and the arms are adapted to slide upon upwardly extend- 
ed parts of the rear legs, and when used for reclining 
the chair will remain in any position to which it may 
be adjusted. 

A truss frame for roofs of buildings has 
been patented by Mr, Williim P. Buckley, of Oxford, 
Chenango County, N. Y. This invention covers a spe- 
cial combination of rods with the framework and braces 
to support the weight of the roof in such manner as to 
give the greatest amount of strength and security from 
the building spreading or roof settling. 

An ore and salt drier has been patented 
by Mr. Robert A. Nevin, of San Francisco, Cal. Com- 
bined with a rotating drier, ore roaster, and stack, are 
specially arranged flues and dampers, making an appa- 
ratus peculiarly adapted for drying ores preparatory to 
pulverizing and chloridizing, and also for drying the 
salt to be used in the chloridizing process. 

A press for moulding ornamental tiles 
or other articles of cement has been patented by Mr. 
Jean Larmanjat, of Paris, France. By this invention a 
slight vertical movement is imparted to the mould table 
by means of counterweighted levers, springs, etc., to 
prevent the accumulation of dust and grit between the 
mould carrying table and the press frame, so the table 
will not become clogged. 

A temporary binder for books, maga- 
zines, etc., has been patented by Mr. George E. Alvord, 
of St. Louis, Mo. A hollow body or back carries book 
covers of the usual form, and has two hooks, one mov- 
able and the other fixed, for engaging the leaves, the 
movable hook being drawn toward the lixed hook by 
means of a spring, the device being cheap and easily 
operated. 

A staple has been patented by Mr. 
Abram Nelson, of New York city. This invention 
covers a new form of hook staple intended especially 
for binding the strands of wire fences to the post or 
framing, the body and point being such that it may be 
driven independently of the grain of the wood, and ar- 
ranged vertically or horizontally or at any intermediate 
angle. 

A furnace for annealing metals has been 

patented by Messrs. Edwin M. Herr, of Denver, Col., 
and George W. Cummins, of "Vienna, N. J. This inven- 
tion covers a novel construction and arrangement of 
parts for an annealing furnace in which is an air tight 
chamber with furnace surrounding it, a piston carrier, 
swinging gates, and other special features, whereby it 
can be automatically operated. 
A brick machine has been patented by 

Mr. Charles A. Tarragon, of Portland, Ore. It is made 
with a sliding frame having cross bars and carrying 
moulds open at the corners and provided with lugs and 
pins, with which engage double hooks attached to shafts 
carrying cam plates, with other novel features, to facili- 
tate the removal of bricks from the moulds of brick 
machmes. 

A cartridge loading board has been pa- 
tented by Mr. Henry W. H<»we, of Lawrence, Kan. It 
has an-y desired number of holes for receiving shells, 
and at the bottom side the holes are countersunk to re- 
ceive the flanges, a hinge being on that side to close 
against the head of the shells, which are held by hold- 
ing spurs made wedge-shaped and flat, preventing the 
shells from turning during crimping without injuring 
the rim. A cartridge shell creaser has also been pat- 
ented by the same inventor, more particularly intend- 
ed for loading apparatus of the foregoing kind, but the 
creaser, either with or without an attached trimmer, may 
be used separately or in connection with a hand brace or 
other means for turning it, so that shells may be creas- 
ed, trimmed, and crimped without removing from the 
loading board ' 
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The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eigM words to a line. 
Advertisements must be received at publicaiionojice 
as early as Thursday morning to appear innext issue. 



Common report has it that anything, excepting bank 
checks and business paper, may be forged by the Btau- 
dry Ha/mm&r, made in various sizes by Beaudry & Cun- 
ningham, of Boston, Mass. They are being used exten- 
sively by wagon makers and cutlery manufacturers. 

WoodWorkingMachinery. Full line. Williamsport 
Machine Co., "Limited," 110 W. 3d St., Williamsport, Pa. 

Crescent Solidified Oil and Lubricators. Something 
new. Crescent Mfg. Co., Cleveland, O. 

Packer Katchet Drills are drop forged from Norway 
iron and bar steel. Billings & Spencer Co., Hartf ord,Conn. 

Iron and Steel Drop Forgings; all kinds to order, 
Beecher & Peclt, New Haven, Conn. 

Brewers supplied with Pumps for every service 
by Valley Machine Works, ^asthampton, Mass. 

The " Champion " 6-lever Padlocks have no 2 keys to 
pass. Security unequaled. Miller Lock Works, Phila- 
delphia, Pa. 

The Cohannet Mills, of Taunton, Mass.. startandstop 
their electric light machines by Volney W. Mason & 
Co.'s Friction Pulleys. Providence, R. 1. 

Hull Vapor Cook Stoves.— Best in the world; sell 
everywhere. Agents wanted. Send for catalogue and 
terras. Hull Vapor Stove Co., Cleveland, Ohio. 

Peerless Leather Belting. Best in the world' for swift 
running and electric machines. Amy & Son, Phila. 

"How to Keep Boilers Clean." Send your address 
for tree 88 page book. Jas. C. Hotchkiss, 86 John St., N. Y. 

The most complete catalogue of Scientific and Me- 
chanical Books ever published will be sent free on ap- 
plication to Munn & Co., 361 Broadway, N. Y. 
Shafting, Couplings, Hangers, Pulleys. Edison Shafting 
Mfg. Co.,86 Goerck St., N.Y. Send.f or catalogue and prices. 
Air Compressors, Rock Drills. Jas. Clayton, B'klyn,N.Y. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

The leading Non-conducting Covering for Boilers, 
Pipes, etc., is Wm.Berkef eld's Fossil Meal Composition : 
X inch thickness radiates less heat than any other cov- 
ering does with two inches. Sold in dry state by the 
pound. Fossil Meal Co., 48 Cedar St., N. Y. 

Every variety of Rubber Belting, Hose, Packing, Gas- 
kets, Springs, Tubing, Rubber Covered Rollers, Deckle 
Straps, Printers' Blankets, manufactured by Boston 
Belting Co., 226-Devonshire St., Boston, and 70 ReadeSt., 
New York. 

Write to Munn & Co., 361 Broadway, N. Y., for cata- 
logue of Scientific Books for sale by them. 

Wanted.— Patented articles or machinery to manufac- 
ture and introduce. Lexington Mfg. Co., Lexington, Ky. 

Mills, Engines, and Boilers for all purposes and of, 
every description. Send fdr circulars. Newell Universal 
Mill Co., 10 Barclay Street, N. Y. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

For Power & Economy, Alcott's Turbine, Mt. Holly, N.J. 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent. $40. Various other 
foreign patents may also be obtained. P'or instructions 
address Munn & Co., Scientific American patent 
agency, 361 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every description. 
Send for catalogue. 

Machinery for Light Manufacturing, on hand ffnd 
built to order. E. E. Garvin & Co., 139 Center St., n! Y. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson, Van Winkle & Co., 
Newark, N. J., and 92 and 94 Liberty, St., New York. 

For Steam and Powel* Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressure pumps, independent condensing outfits, vac- 
uum, hydraulic, artesian, and deep well pumps, air cora- 
pressers, address Geo. F. Blake Mfg. Co., 44 Washington, 
St., Boston ; 97 Liberty St., N. Y. Send for catalogue. 

Supplem.ent Catalogue. — Persons in pursuit of infor- 
macion of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the SCi- 
ENTiprc American Supplement sent to them free. 
The SUPPi-BMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 

Curtis Pressure Regulator and Steam Trap. See p. 365. 

Woodwork'g Mach'y, Rollstone Mach. Co. Adv., p. 364. 

Catalogue of Books, 128 pages, for Engineers and 
Electricians, sent free. E. & F. N. Spon, 35 Murray 
Street, N. Y. 

Knots, Ties, and Alices. By J. T. Burgess. A Hand- 
book for Seafarers and all who use Cordage. 12mo., 
cloth, illustrated. London, 1884. Sen<U postage prepaid, 
on receipt of 50 cts., by Munn & Co., New York. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419 Bast 8th Street, New York. 

Chucks— over 100 different kinds and sizes in stock. 
Specials made to order. A. F. Cushman, Hartford, Ct. 

Steam Hammers, ImprovedHydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Barrel, Keg, Hogshead, StaveMach'y. See adv. p. 270. 
Nervous, Debilitated Men. 
You are allowed a free t/rial of thirty days of the use of 
Dr. Dye's Celebrated Voltaic Belt with Electric Suspen- 
sory Appliances, for the speedy relief and permanent 
cure of Nervous Debility, loss of Vitality and Man- 
hood, and all kindred troubles. Also for many other 
diseases. Complete restoration to health, vigor, and 
manhood guaranteed. No risk is incurred, illustrated 
pamphlet, with full information, terms, etc., mailed 
free by addressing 

Voltaic Belt Co., 

Marshall, Mich. 



Emerson's j^^ Book of Saws free. Beduced prices 
for 1885. 50,001) Sawyers and Lumbermen. Address 
Emerson, Smith &Co., Limited, Beaver Falls, Pa. 

Hoisting Engines, Friction Clutch Pulleys, Cut-ofE 
Couplings. D. Frisbie & Co., Philadelphia, Pa. 

^^ A Handbook on the Teeth of Gears^ %\. Circular 
free. Gear Wheels and Gear Cutting. Send for Cata- 
logue S. Geo. B. Grant, 66 Beverly Street, Boston, Mass. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsville, Pa. See p. 398. 

For best low price Planer and Matcher, and latest 
improved Sash', Door, and Blind Machinery, send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St., Philadelphia, Pa. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

Refereiices to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by- letter 
or in this department, each must take his turn. 

Special Intbrmation requests on matters of 
personal rather than general interest, and requests 
for Prompt Answers by Letter, should be 
accompanied with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

ininerals sent for examination should be distinctly 
marked or labeled. 



(1) C. F. G. — Coke, or mixed coke and 

anthracite, or mixed coke and bituminous, are only in- 
jurious to boilers by the amount of sulphur contained. 
The heat is always supposed to be controllable. For 
locomotives we should not hesitate in using coke mixed 
with good bituminous coal. 

(3) R. W. C. — There has been no vessel 

yet built or afloat that can withstand the destructive 
efEect of the best guns now made. You will find most 
interesting accounts of the direction that active warfare 
may take in the future by reading the articles on the 
American cruisers in Scientific American Supple- 
ment, No. 432. Also on Rifled Ordnance, Scientific 
American Supplement, No. 437. On French Iron 
Clads, No. 442^ Also a most interesting account, illus- 
trated and tabulated, of the heavy guns of 1884, in Sci- 
entific American Supplement, No. 450. 

(3) L. E. I. asks: "Vyhat size propeller 
wheel should a hoat 25 feet ;^e?l 6 , feet bqain , an(l car^ ^ 
rying a 4 fiorse power engine, use? A. 24 inch 3 
bla'de wheel. , 

(4) D. B. (t. writes: Butterine is made 

from the best creamery butter and from the finest leaf 
lard deodorized and thoroughly mixed, a slight amount 
of butter color being added. It gets its flavor entirely 
from the butter used. Is there anything that will give 
this butter flavor, except butter? If so, is it safe to 
use it? A. Nothing but butter will give the desired 
flavor. It is safeenough to use oleomargarine, but the 
trouble is it is generally sold for what it is not— at a high 
price foJ^'deodorized lard, but a lower figure than good 
butter'can be sold at. 

(5) A. W. A.— The weights of the largest 

guns now being made are about 119 tons, 15% mches bore 
and 46 feet long, made by Krupp in Germany. The 
largest castiron guns made in the United States are the 
20 inch 100 ton guns cast at Pittsburg. In May, 1884, 
the heaviest gun yet made was cast at the South Bos- 
ton Iron Works— 12 inch rifled, 30 feet long, weighing 
212,000 pounds finished. 

(6) J. W. R. asks the proper way to test 

gum fire hose. A. Use any pump capable of making 
the pressure with a pressure gauge attached, fasten a J^ 
hose coupling to the pump, and to the other half fix a 
valve for letting out the air; attach the hose to the 
coupling in the usual way, pump In the water, and let 
out the air at the opposite end. Pump up by gauge to 
the required test. 

(7) J. W. H. — The compound engine 
consists of two cylinders, or a combination of a high 
pressure and lowj pressure engine in one— the second 
and larger cylinder taking the exhaust from the first 
cylinder at about 5 pounds pressure working, as a low 
pressure engine with condenser and air pump. A triple 
expansion engine is a new experiment, consisting of 
three cylinders— a very high pressure in the first, ex- 
hausting at a medium pressure to a second, and from 
the second exhausting at a low pressure to the third 
cylinder which works under the same conditions at. the 
large cylinder, in the compound type. Extraordinary 
claims have been made for economy in this class of en- 
gines, but possibly without due consideration to weight, 
complication, and friction. They are yet to be proved a 
success. 

(8) A. H. L. asks: 1. What is the chemi- 
cal constittition of carbide of iron, or spongy iron, used 
for filtering? A. Metallic iron. 2. How is it made com- 
mercially, and where can it be bought in large or small 
quantities? A. The carbide of iron is said to be pre- 
pared by heating hematite with sawdust. You will find 
in Scientific American Supplement, No. 124, a de- 
scription of just how "spongy iron " is made in Eng- 
land, but ordinary fragments of metallic iron are all 
that is necessary. 3. What literature is there on the 
subject? A. See the articles on " Filtration " in 
Cooley's Cyclopasdia of Practical Receipts;" also 

'Spongy Iron and Putrescent Organic Material," Sci- 
entific American Supplement, No. 87; "Experi- 
ments with the Silicated Carbon and Spongy Iron Fil- 
ters." Scientific American Supplement, No. 165; 
"Filtering and Purifying of Waters, "Scientific 
American Supplement. No. 195; " The Utility of 
Water Filters," Scientific American Supplement, 
No. 209. etc. 
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(9) A. R. R. asks what is the best ma- 
terial to stickcloth to metallic plate. A. Cloth can be 
cemented to polished iron shafts by first giving them a 
coat of best white lead paint; this being dried hard, coat 
with best Russian glue dissolved in water containing a 
little vinegar or acetic acid. See also Scientific 
American Supplement, No. 158. 

(10) B. D. A. writes: We have in our 

city 12 inch water mains and 6 inch mains. Our fire 
plugs have an outlet of 2J^ inches diameter; where con- 
nections are made to plugs, water pressure is about 45 
pounds per square inch. Will a greater amount of 
water be discharged from the 13 inch main than from 
the 6 inch main through the connections? A. The dis- 
charge will be nearly the same for all parts of the sys- 
tem for a single hydrant. The largest by a small per- 
centage will be found in the hydrants nearest the source 
of supply. The 12 inch main probably being nearest 
the source of supply, has the least friction, and will 
give the strongest stream. 

(11) W. D. C. asks whether the fip^ures 

1, 2, 3, 4, 5, 6, 7, 8, 9, 0, can be placed so as to make 100, 
that is, using every one and only once? A. 50 + 37 + 6 + 4 
+ 1=98 + 2=100. Several other arrangements are possi- 
ble of the figures before the equality mark, or the same 
answer comes by variously using the minus and plus 
signs in a great number of ways. 

(13) P. E. C. says: I have a large collec- 
tion of French stereoscopic views on glass; they are 
beautiful, and I would like very much to use them as 
slides for my "sclopticons," but they are all damaged 
with spots, I think from dampness. I took the binding 
paper off of some of them to see if they could be cleaned, 
but have failed in cleaning them. Will you explain 
the cause, also the way after cleaning to make them fit 
for use in the magic lantern? ~A. The slides re- 
ferred to are made on an albumen film, and are sulphur 
toned. There is no possibility of restoring them so as to 
get rid of the spots. To render such slides of use in the 
magic lantern, apply a coating of any good transparent 
varnish, and then touch out the defects by a scraper 
and the aid of transparent pigments. 

(13) H. G. W. asks: 1. Have you ever 

published a description of an electrical annunciator? 
A. You will find descriptions of annunciators in the 
back numbers of our papers. You will find them also 
in all electrical books. 2. Can you give me directions 
for making an inexpensive electric battery for open cir- 
cuit work, such as electric bells, etc.? A. Probably the 
easiest made and the most satisfactory battery for open 
circiiitwork is that known as the Fuller battery, which 
consists of a porous cell filled to a depth of about a 
quarter of an inch with mercury and containing a coni- 
cal or cylindrical piece of zinc for one pole of the bat- 
tery, the porous cell being placed in a glass jar along 
with a plate of carbon. The porous cell is filled with 
water, and the glass jar outside of the porous cell is 
filled with the ordinary bichromate solution, formed by 
dissolving bichromate of potash to saturation in hot 
water, and adding to the solution when cold one-fifth 
its bulk of sulphuric acid. This solution for the Fuller 
battery will bear reducing from one-third to one-half 
with water. 3. Where can I get a good small foot 
power lathe, for working wood and metal, with and 
without slide rest and chucks ? A. You can obtain good 
small foot power lathes from any of the dealers in ma- 
chinery who advertise in our columns. 4. How strong 
a current^will the dynamo-electricity machine described 
in Supplement, No. 161 (I think that is the number), 
give in volts? A. About six volts. 5. What is the cost 
of one of them? A. From 40 to 50 dollars. 6. Will a 
current passed through a No. 16 wire induce a current 
in a No. S2 insulated wire wound around the large wire 
at right angles to its axis? A. It will induce a slight 
current in a fine wire. 7. Can the carbon from gas re- 
torts be sawed into slabs for Grenet battery? A. Yes. 
but it is an expensive operation. 8. Is this a good solu- 
for Grenet battery. If not, which is the best— sulphuric 
acid 3 pounds, bichromate potash 1 pound, water 1 
pound? A. The solution given above will suit you. 

(14) H. H. F. writes: Yesterday, after a 

warm rain, thousands of fish worms were on the side- 
walks. Many were crushed by pedestrians. In an 
hour not one was to be seen, nor even the remains of a 
crushed one. Neither were any holes visible where 
they could have burrowed, though the mud was streaked 
where they had crawled. From whence do they come, ' 
and where do they go? A. This is not at all an uncom- 1 
inon occurrence with the common angle worm. They I 
often, in the earlier part of the year, leave the ground 
during or after a rain, in myriads. They enter it again , 
just as qnickly, i. e., those that are not captured and , 
devoured by birds and numerous enemies. Hence they 
come from tlie soil and go back to it. I 

(15) F. A. B.— For himinous paint see I 
Scientific American Supplement, Nos. 229, 249. 
Use 12 inch fiy wheel, about 20 pounds. We recom- 
mend you to make a little more study of lathes, and -try 
the operation of those in use before you make one. j 

(16) P. F. H.— The power of a jet de- , 

pends entirely upon the pressure of steam and the form 
of the nozzle and jacket. In a plain pipe, as in your 
Fig. 1, a half pound pressure might be obtained under 
high pressure and best arrangement. Your Fig. 2 will 
have more power than Fig. 1. The pressure will vary I 
with the size of the annular space between the jet and 
the outer pipe. , 

(17) F. F. C— Tide mills seem to have 

gone out of use. We have no knowledge of makers. 
Any intelligent millwright should be able to construct 
an undershot tide wheel to work both ways by making 
a movable breast, or by setting the wheel in a mova- 
ble frame to rise or fall with the tide. There are many 
ways of arranging such machines. | 

(18) P. M. — Devices for returning the 

tail race water to the fiume are very old, the princi- ' 
pie of which was by condensing steam in a large 1 
chamber, producing a vacuum, which would lift the 
water about 30 feet, when by operating large valves the 
water was discharged into the flume. It has no 
economy except under some peculiar circumstances. 

(19) L. W. asks: 1. Is there a waste of 
fuel in using two boiler flues 8 inches by 8 inches in- * 



stead of one 8 inches by 12 inches? A. There should 
be no loss of heat from the use of the two fines. The 
friction on the increased wall surface will compensate 
for the larger size. If the boiler and the connecting 
fiue to the chimneys are properly proportioned, there 
should be no waste of heat with any size chimney. 2. 
The party who put in the boiler advised me to fill it 
with water to prevent rusting, and a machinist advises 
me to drain it and build a kindling fire in it to dry out. 
Which is right? A. Lay up the boiler full of water 
that has been boiled, and close -all air valves and vents 
while steam is on, to keep out air. Moist air rusts a 
boiler. Water that is free from air does not rust the 
boiler. 

(30) J. W. asks: 1. How high are the 

highest buildings in New York? A. 135 to 175 feet. 2. 
What size rope is used for a life line? A. fi to !^ inch 
diameter. 3. Is it necessary to have an invention pat- 
ented before it is tested? A. You should at least have 
a caveat. 4. How can it be introduced? A. We think 
only by personal trial and business application. 

(31) J. C. writes: If a chamber 3 feet 

long by 1 foot diameter is charged with the solution used 
in a fire extinguisher, how long would the pressure last 
and in what manner would the cylinder have to be 
charged in case you wished for a continuous exhaust 
through a 54 inch pipe? A. You may charge the cylin- 
der to any desired pressure by varying the quantity of 
acid and carbonate. You cannot maintain a constant 
stream. The charge soon blows out, when a cleaning 
out and renewal is necessary. The cylinder should be 
charged nearly full with water, and with only enough 
chemicals to obtain the desired effect. The pressure 
may be anything from one to a hundred pounds. 

(33) A. 8. —We think you have selected 

a poor form of motor for your boat; better make a 
Trouve or a Depretz motor. You will find descriptions 
of Trouve's motor in Supplement, No. 359, and Depretz 
motor in No. 212. You will also find a description of 
Griscom's motor in Supplement, No. 267. There is 
also a description of an electric motor as applied to 
small boats m Supplement, No. 158. We would be 
unable say what the resistance of your wheel would 
be without knowing something of its form. 

(33) W. A. H.— There are scientific 

theories in regard to celestial space set forth in the va- 
rious later works on astronomy. Read Proctor^s 
Myths and Marvels of Astronomy, which we can fur- 
nish for $3. Meerschaum is said to absorb nicotine and 
oil from tobacco smoke. 

(34) J. P. McN.— You can make the wire 

solder by first making a small float pan out of sheet iron, 
and punch some holes along one of its angles at bot- 
tom. Then pour the melted solder into the pan, and 
drag it along the surface of a piece of fiat iron, so 
that the perforations will be close to the plate. The 
solder will flow through the holes and chill on the 
plate. A little practice will show you how fast to draw 
the pan^ You cannot mix aijy«acid. with the solder. If 
the parts to be soldert^d are perfectly clean, good solder 
(2 parts tin 1 part lead) will take on the tin dry, but re- 
quires acid or resin to make it take on the iron. 

(35) F. K. — Tarred roofing paper, or 

heavy building paper, if well fltted, so as to close all 
cracks and crannies, and folded against the framing, will 
make a great improvement in warmth over the naked 
siding, and may answer your purpose. It will not in- 
terfere with a further improvement hereafter by plas- 
tering or ceiling with wood, if found deficient on a 
winter's trial. 

(36) A. E. C. writes: In a vessel that 

weighs 50 pounds, a fish weighing 5 pounds has been 
put. Will the vessel then weigh 55 pounds, or less? A. 
The water supports the fish, and both weigh 55 pounds. 

(37) J. A.— The objective of a stereop- 

ticon would answer very well for a camera obscura. 
There should be placed above the objective a fine plate 
glass mirror at an angle of 45 degrees, to throw the 
image down through the objective. If you desire to 
show with a single lantern diagrams composed of white 
lines on blue ground, you should fiow the glass with 
blue lacquer or with fine shellac or French spirit var- 
nish colored with aniline blue. The common method of 
showing diagrams with a colored ^ound with two lan- 
terns is to trace the diagram on a smoked glass foi> one 
lantern, and to project the blue by means of a blue 
glass placed in the other lantern. 

(38) J. A. D. asks: 1. What causes a 

lobster to turn from green to red when boiled? A. 
From the action of the heat on its pigmentary matter; 
acids and also oil produce a similar effect, but in a man- 
ner not perfectly understood, except it is by the further 
oxidation of the coloring matter. 2. What the terms 
open arid closed circuit infer; whether they arq used 
synonomously with constant and not constant? A. An 
open circuit is one in which the current does not flow 
except when work is done. A closed circuit is one 
through which the current nlways flows, except when 
interrupted in doing work. The terms are not synonym- 
ous with '* constant and not constant" currents. The 
current flowing from a battery like the gravity is said 
to be constant. The current from a battery like the 
Grenet is not constant, because it gradually and con- 
tinually diminishes. 

(39) W. E. McK. asks: 1. Where can I 

find a description of the compound microscope so clear 
that I could build one by it? I have all the tools and 
skill necessary for flne and accurate work, and would 
like to build a microscope such as would cost in the 
stores about one hundred dollars, and which would mag- 
nify from 50 to 600 diameters'.' A. We know of no de- 
scription that would enable you to build such a micro- 
scope as you describe. Better borrow a stand and copy 
it. We would not advise you to try to make the object- 
ives. 2. I am building an induction coil from the in- 
struction given in Supplement, No. 160, and would like 
to arrange it so that I could regulate the current so as 
to give shocks. Can I do so by fixing a brass tube to 
the plug (marked J in the drawing), and which would 
slide in between the tube. A, and the bundle of iron 
wires, I? A. Induction coil referred to is too large for 
giving shocks. You can regulate the current by making 
the magnetic core movable. Sliding it into the coil 
streugtheua the current, aail withdrawing it weakena 



the current. 3. What is the object in having the se- 
condary coil in two parts, and what is tea paper? 
A. To prevent short circuiting in the coil. Tea paper 
is a common white paper used in wrapping up tea. Any 
other paper of medium thickness will answer as well. 
4. What is the melting point of the metal aluminum, and 
what solder can I use on it? It will not stand the heat 
to flow silver solder, and soft solder will not stick to it. 
A. About 700° C. We believe there is no good solder.at 
least not one that is generally known. 5. Please describe 
the manner in which pliers are made. What I want to 
flnd out is how they pass one jaw through the other 
and make such a nice flt. A. They pass one piece through 
a large enough opening in the other, then swage and 
flnish them to shape, the one with the opening being 
cold, having already been shaped. 6. Jewelers use a 
metal disk for polishing flat surfaces; they call them 
laps; they are made of some alloy which looks as 
though lead, tin, or zinc was the principal metal, and 
are charged with emery. Can you tell me what the 
alloy is, and the proportions in which it is mixed? A. 
Laps are made of lead, an alloy of lead and tin, of 
copper, brass, or cast iron. 7. Would a small electric 
lamp made after the Brush model and with carbons ^ 
inch in diameter work well with 12 Bunsen cell8,or what 
is called a carbon Smee battery, with bichromate solu- 
tion? A. If well made, yes. 

(30) T. J. writes: 1. I would like to 

know what nation has the largest man of war ship, 
name of, and the dimensions of it? A. We belieye 
the British war ship Devastation is the most powerful 
afloat. Do not know its dimensions. 2, Also, I should 
like to know what is the best book I could procure to 
explain the difference of the different navies of the 
world, and where I could procure it? A. See Scien- 
tific American Supplement, No 5, for comparison of 
German and American navy. Also No. 212 for Peruvian 
and Chilian iron clads in battle. Also No. 422 for an 
account of the largest ships of the British navy. 

Minerals, etc. — Specimens have been 

received from the following correspondents, and ex- 
amined with the results stated. 

A. W. E.— The specimens are called fulgurites, and 
are vitrifled sand tubes supposed to have been produced 
by the striking of lightning on sand.— D. S. H.— The 
specimen is sphalerite, or zinc blende, a valuable ore of 
zinc. 
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Advertiser and card liolder. J. M. Hubbard 

Advertising device, automatic, J. McGreer 

Aeriai ship, D. Stout 

Alarm. See Burglar alarm. 

Albumen from flsh roe, obtaining substitute f ar, 
J. M. Ordway 

Air ship, A. Spier 

Axle box, car, J. O. Scott 

Axle box, car, J. Timms 

Axle lubricator, J. M. Denney 

Axle nut lock, vehicle, J. Conway 

Axles and other metal articles, machine for forg- 
ing car, G. F. Simonds 

Bag fastener, H. Shank 

Bag, pocketbook, and purse frames, fastening 
for, C. S. Shepard 

Baling press power, W. D. Slauson 

Batteries, automatic cut-oflf for, L. Soulliere 

Bed bottom frames, machine for attaching fabrics 
to. Frost & Bryant 

Bed clothes clamp, F. M. Conner 

Bed, folding, G. A. Nelson 

Red protector, W. Robinson 

Belt hanging device, J. & W. Eagleston 

Binder, temporary, G. E. Alvord 

Bird cage, B. A. Drayton 

Bit. See Bridle bit. 

Blind slat check, J. Racey 

Blind, window, A. Barker 

Block. See Toy building block. 

Boiler. See Salt boiler. Steam boiler. 

Boiler tube expander, M. Cashin 

Bolt. See Flour bolt. 

Bolt operating mechanism, P. Herzog 

Bolt or separator, vertical centrifugal, L. Gath- 
mann 

Bolting reel, F. Ferrier 

Book and music holder, C. W. Hutchins 

Book support, A. A. Fuller 

Boot and shoe nailing machine, H. S. Bacon 

Boot and shoe stretcher, W. Jones 

Boot or shoe lasting machine, F. Chase 

Boot or shoe stiffeners, machine for manufactur- 
ing, ,7. M. Willoughby. 

Boot or shoe uppers for lasting, preparation of, J. 
Green 

Boot tree, G. D. Bateman 

Bottle stopper, H. P. Brooks 

Bottle stopper fastener, F. McA rdle 

Bottle stopper fastener, A. F. Parkhurst 

Box. See Cash box. Coffee and tea box. Oil 
press box. 

Box fastener. G. Wilson 

Bracket. See Curtain bar bracket. Staging 
bracket. 

Brake shoe, J. C. I.,arkin 

Brick machine, C. A. Tarragon 

Bridge, railway, J. Dennis — 

Bridle bit, P. Barbour 

Bridle bit, J. M. French 

Bridles, nose band for overdraw checks for, H. 
IjOwe 

Broom cornsizer, G. Smith 

Bucket, dinner, J. B. Schneider 

Buckle, C. G. Dobbs 

Buckle, G. W. T^ongnecker 

Buckle, G.W. Wilson 

Buckle, harness, B.J. llartman 

Buckle, suspender, W. E. Smith 

Building, portable, J. E. Acheaon 



319,720 
319,597 
319,936 



319,503 
319,758 
319,514 
319,643 
319,679 
319,791 

319,752 
319,516 

319,632 
319,858 
319,635 

319,476 
319,563 
319,609 
319,623 
319,808 
319,660 
319,891 

319,620 
319,664 



319,55'J 

319,488 

319,574 
319,572 
319,907 
.519,899 
319,773 
319,585 
319,784 



319,873 

319,699 
319,667 
319,554 
319,500 
319,504 



319,731 
319,139 
319,798 
319,439 
319,B97 

319,916 
319,859 
319,932 
319,889 
319,734 
319,769 
319,679 
319,860 
319.436 



Burglar alarm, F. Cross 

Button, J. A. Conley 

Button fastener, F. H. Richards 

Button fastener, setting machine, F. H. Richards, 

Buttonhole clamp, D. Mills 

Button, sleeve or collar, J. H. Doll 

Cabinetmaker's clamp, W. E. Sheldon 

Calculating instrument for percentage and pro- 
portion, M. T, Freeman 

Car body truss, J. Stephenson 319,525, 

Car bumper, R. A. Cowell 

Car cou pling, N. P. Cowell etal 

Car coupling, Taylor & Tjudlow , 

Car coupling, W. B. Zerr , 

Car cover, R. H. Wyman 

Car door, freight, J. J. Largent 

Car, dumping, D. S. Stimson 

Car sand box, street, Gilson & Houston 

Car, sleeping, M. W. Hazelton 

Car starter, D- W. Copeland 

Car wheel, J. Munton 319,837, 

Car wheel, , I. K. Sax 

Car wheels, machine for making, G. F. Simonds.. . 

Carriage handle, child's, W. S. Grove 

Carriage shifting rail, H. Mankel, Jr 

Carriage standard, child's, Ellis & Taf t 

Carrier. See Cash carrier. Trace carrier. 

Cart, self-loading, J. H. Barringer 

Cartridge, electric, S. Russell 319,628, 

Cash box, L. W. Loveless 

Cash carrier, automatic, J. W. Flagg 

Casting metal ingots, Billings & Hinsdale 

Casting metal ingots, apparatus for, F. Billings... . 
Casting steel wheels, metal mould for, W. Sellers. 

Cent'erboard, Root & Childs... 

Centrifugal machine, J. Laidlaw 

Chain link die, F. A. Iddings 

Chair. See Window cleaning chair. 

Check rein hook, R. Attwooll 

Cheese, manufacture of, D. H. Burrell 

j Chimney cap, P. 1). Sexton 

Chimney cowl, T. J. Bradbeer 

Churn, T. Martin 

Churn holding device. H. Milburn, Jr 

Cigar boxing press, A. Rein 

Cigar cutter, R. M. Collard 

Cigar holder, J. L. C. Cronyn 

Clamp. See Bed clothes clamp. Buttonhole 

clamp. Cabinetmaker's clamp. B'loor clamp. 

Rope clamp. Saw clamp. Sewing machine 

clamp. 

Clamp, Smith & Adams 

Cleaner. See Steam boiler cleaner. 

Clock, calendar, T. Kruczkowski 

Clock strlkingtfnechanism, H. L. Naramore 

Clock, watchman's, R. B. Carr 

Clocks, circuit closer for primary electric, W. F. 

Weisgerber 

Clutch, friction. T. H. Thompson 

Coal conveyer, hand, W. 8. Tomkins 

CoflFee and tea box, P. F. Weber 

Coffins, device for lowering, W. S. Thayer 

Coloring matter from amidoazo-benzole and 

homologues, obtaining, L. Vignon 

Commode, N. G. Du Bois 

Conveyer and separator, combined, L. Gathmann. 

Copper, electro depositing, M. G. Farmer 

Core bar, F. Shickle 

Corset, M. Cohn ■ — ;; 

Corset, J. Hilborn 

Coupling. See Car coupling. Pipe coupling. Thill 

coupling. 

Cultivator, J. C. Nelson 

Cultivator, E. E. Whipple 

Curtain bar bracket, T. R. Hyde, Jr 

Cutter. See Cigar cutter. Feed cutter. Meat 

cutter. 

Cutter head, S. J. Shimer 

Cutter head gauge, S. J. Shimer 

Dental engine angle attachment, Johnston & 

Browne 

Dental pliers for adjusting tools In hand pieces, 

Johnston & Browne 

Denture, artificial, J. E. Low 

Die for spherical articles, G. F. Simonds 

Digger. See Potato digger. 

Door check, J. t', Rowlett 

Door check, S. Weaver 

Door roller, sliding, J. H. Ijawrence 

Doors, stay roller for sliding, A. L. Swett 

Draught equalizer, P. E. McDonnell 

Draught equalizer, C. Miner 

Drain pipe trap, R. Thayer 

Drier. See Lumber drier. Ore and salt drier. 

Drier, J. H. Cohrs.. 

Drill. See Grain drill. Rock drill. 

Drill, J. H. Pendleton 

Drilling and boring machine, combined, G. G. 

Morrison 

Eaves trough hanger, G. S. Dippry 

Electric battery, M. J. Myers 

Electric circuits, automatic responding instru- 
ment for, A. G. Holcombe 

Electric engine, W. A. J. Kohrn 

Electric lighting apparatus, H. B. Gale 

Electric machine, dynamo, G. A. Hamilton 

Electric machine, dynamo, 1j. G. Woolley 

Electrical conductors, making, J. J. Williamson... 

Elevator safety device, L. S. Graves 

Elevators, etc., hydraulic valve tor, C. R. Crane... 
Engiue. See Electric engine. 

Evaporating apparatus, F. J.'Oakes 

Exercising machine, M. G. Farmer 

Extractor. See Spoke extractor. 

Fan holder, B. A. Drayton 

Fare register, C. E. Pratt 

Faucet, Kuntzel & Loescher 

Faucet, E.G. & C. Pfau 

Faucet and pump, combined, S. Wicks 

Faucet, force and drain, A. J. Weatherhead 

Faucet, pump, P. J. Csesar 

Faucet, self-closing, T. Haley 

Feed cutter, C. Knauer 

Feed rack and stall, combined, J. H. Dysinger 

Feeder and alarm, boiler, T. Barber 

Feeder, boiler, S. Halgh w 

Felt cleaning apparatus, G. Dunn 

Fence, barbed. F. D. Ford 

i'ence guard, barbed wire, W. C. Reicheneker 

Fence, machine for making picket wire, B. L. 

Fletcher ef ai _ 

Fence post, W. Bayliss '. 

Fence post, G. W. & C. M. Kller 

Fence post anchor, J. Carpenter 

i^'encing, metal, W. Bayliss 

Fertilizer and seed distributer, J. W. Downs 

Fifth wheel, M. A. Pigott 

Fifth wheel, J. B. Rutherford 

Filter, Tjoze & Ilelaers 

Finger, automatic artificial. I. Bashore 

Firearm, electric, J. W. Fros^. 

Firearm, breech-loading, J. Hard 3r 

Firearm, magazine, H. S. Maxim 



319,866 
319,790 
^19,808 
319,607 
319,836 
319,467 
319,517 

319,808 
319,526 
319,796 
319,883 



319,541 
319,944 
319,7,10 
319,6.38 
319,697 
319,711 
319,565 
319,838 
319,511 
319,753 
319,902 
319,830 
319,569 

319,876 
319,629 
319,498 
319,692 
319,779 
319,780 
319,515 
319,930 
319,493 
319,724 

319,437 
319,882 
319,760 
319,552 
319,831 
319.334 
319,748 
319,456 
319,886 



319,521 

:tt9,588 
319,925 
319.783 

319,634 
.319,907 
319,865 
319,533 
319,642 

319,646 
319,892 
319,809 
319,687 
319,520 
319,919 
319,715 



319,608 
319,871 
319,903 



319,933 
319,761 

319,683 

319,584 
319,829 
319,766 

319,625 
319,532 
319,494 
319,938 
319,601 
319,600 
319,629 



319,662 

319,614 

319,502 
319,466 
319,923 

319,718 
319,912 
319,573 
319.578 
319,540 
,319„^'i6 
319,480 
,319,678 



319,611 
319,686 



319,890 
319,847 
319,313 
319,845 
319,6,35 
319,647 
319,557 
319,677 
319,492 
319,668 
319,662 
319,708 
.•!19,567 
319.807 
319,.')06 

319,895 
319,878 
319,823 
319,558 
319,877 
319,46D 
319,846 
349,510 
319,917 
319,776 
319,892 
319,482 
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Firearm stock, J. P. Onderdonk 

Fire box muffler, A. Berney 

Fire escape, J. Dittrlck 

Fire escape, R. Molyneux 

Fire escape ladder, T. A. Kimmell 

Fire extlDKUlsher, automatic, C. Barnes 

Fire lighter, automatic, C. Hughes 

Fish hook, R. Wright 

Floor clamp, C. F. Dearth . 

Floor, fireproof, J. Bo^syns 

Flour bolt conveyer; M. W. Clark 

Flour bolt, upright centrifugal, 1*. Gathmann 

Folding table, portable, Llnsley & Baldwin 

Forging metal bars, G. F. Slmonds 

Forging metal articles circular In cross-section, 
die for, G. F. Slmonds 

Fork. See Hay fork. Tedder fork. 

Frame. See Picture frame. Spectacle and eye- 
glass frame. 

Fruit jar. A. F. Wilson 

Furnace. See Glass furnace. Melting furnace. 

Furnace for annealing metals, Herr & Cummins. . 

Furnaces, hot air feeder for, J. W. Loveridge 

Gauge. See Cutter head gauge. Micrometer 
gauge. 

Gas cautery, C. Graefe 

Gearing, H. Schulze-Berge 

Glass furnace, D. Fetters 

Glass, window and other, M. Magrath 

Gold saving apparatus, V. P. Yelmlni 

Governor. C. M. Giddings 

Governor, steam engine, A. J. Allen 

Grading machine, road, W. R. S'erguson 

Grain and seed separator and grader, W. Tate — 

Grain drill, G. W. Altland 

Grain register, Martin & Baker 

Grain scourer, W. A. Cockrell 

Grain scouring and cleaning machine, T. Inglls .. . 

Grape crushing and pressing machine, 1. Thay — 

Guard. See Fence guard. 

Gun, machine, H. S. Maxim 

Hammer and nail feeding device, combined, E. 
Horton ,, 

Hand rake, W. ^"flllers 

Handle. See Carriage handle. 

Hanger. See Eaves trough hanger. 

Harness trimming, E. N.Crane 319,461. 

Harrow, A. Carlin 

Harrow, A. C. Evans 

Harvester, cotton, D. B. Haselton 

Harvester, grain binding, P. F. Hodges 

Hat leathers, etc., attaching wire or springs to, h\ 
W. Cheetham 

Hat shaping and curling machine, G. Rehf uss — 

Hay fork, horse, J. T. Brown ^. 

Hay rake and tedder, detachable, J. El OlTutt 

Head section. H. Winter 

Heater. See Plumber's heater. 

Heating liquids, apparatus for, F. Antal etat 

Heel trimming machines, knife gauge for, G. W. 
De Land 

Holder. See Boole and music holder. Cigar 
holder. Fan holder. 

Hook. See Check rein hook. Fish hook. Snap 
hook. 

Horseshoe, C. A. Scott 

Horseshoe, detachable, E. Hunziker 

Hub. wheel, F. W. Starr 

Ice creeper, P. B. I,aird 

Ice machine, J. Boucrhard .', 

Indicator. See Station indicator. 

Injector, J. Gresham 

Inkstand, school desk, A. H. Hill 

Inspirator, P.P.Hogue 

Insulator, G. L. Broomhall 

Iron. See Soldering iron. 

Ironing table, J. Borton 

Jack. See Lifting jack. 

Jar. See Fruit jar. 

Jar for butter, etc., D. W. Norris 

Jar wrench and can opener, combined, A. Van 
Slyke 

£nife blades, manufacture of, C. L. Bellamy 

Knob, C. Priestland 

Ladder, step, W. H. Kline 

Lampblack, apparatus for manufacturing, P. 
Neff 

Lampblack, apparatus for the manufacture of, P. 
Neff 319,605, 

Lamp, electric, L. G. Woolley 

Lamp, electric arc, A. Bossard 

Lamp, electric arc, H. Pieper, Flls 

Lamp, incandescent electric, L. Heinze 

Land roller, J. A. Johnson 

Lantern safety attachment, F. O. Dewey 

Lasting machine, H. W. Dean 

Jjathe bolt dog, Fay & Scott 

Lathe for turning spirals, S. Moore 

Lathe head, A. Whitney 

Lathe, wood turning, A. D. Waymnth 

Leather articles, manufacture of , R. Porter 

Lifting jack, M. H. Ingalls 

Liquid meter, R. W. Graves 

Lock hasp and hook, combined, F. N. Mihills 

Loom, French & Mattern 

Loom shuttle, J. P. Thompson 

Lounge, S. L. King 

Lubrioatof . See Axle lubricator. 

Lumber drier, W. E. Cole . 

Machine frame and carriage, 1\ A. Pratt 

Machine table, W. Smith 

Measure and register, automatic grain, P. Kauf - 
mann 

Measuring instrument, lumber, E. Y. Knapp 

Meat cutter, R. B. Puraphrey 

Meat cutting machine, T. Johnston 

Metal bending and straightening machine, W. J. 
Muncaster 

Metal cutting tool, G. Hoefer 

Metal handling device, W. O. Nightengale 

Metal stripping machine, H. S. Bacon 

Meter. See Liquid meter. 

Micrometer gauge, J. Moffitt 

Middlings purifier brush, J. Wegman, Jr 

Millstone dress, R. Wilson 

Mixing, measuring, and packaging powdered ma- 
terial, apparatus for, J. C. Brown 

Motor, J. Sullivan 

Mower, lawn, W. A. Loud 

Nail machine, wire, Hassall & Smith 

Nails, machine for pointing wire, Loring & Mor- 
ton T 

Necktie attachment, I. Noar 

Oil cup or lubricator, sight feed, C. W. Sherburne 

Oil press vox, Callahan & De Armon 

Oiling and polishing wheels, machine for, F. W. 
Starr 

Opera-glasses in theaters, etc., safety receptacle 
for, C. B. Sherwood 

Ore and salt drier, R. A. Nevln 

Ore concentrator, E. W. Sinclair 

Packing for rock drills, piston head, L. S. Wood- 
bury 



319,613 
319,778 
319,888 
319,930 
319,824 
319,774 
319,722 
319,65,'; 
319,464 
319,670 
319,786 
319,695 
319,915 
319,765 

319,754 



319.713 
.319,828 



319,698 
319,513 
319,688 
319,592 
319,657 
319,696 
319,658 
319,474 
319.528 
319,659 
319,594 
319,788 
319,909 
319,640 

319,596 

319.719 
319,631 



319,462 
319,451 
319,894 
319,710 
319,717 



319,661 
319,747 
319,671 
319,612 
319,537 

319,874 



319,749 
319,906 
319,.623 
319,729 
319,651 

319,481 
319,815 
319,817 
319,447 

319,445 



319,841 

319,646 
319,442 
:)19,848 
319,728 

319,604 

310,606 
319,539 
319,781 
319,746 
319,580 
319,725 
319,799 
319,797 
319,472 
319,922 
319,660 
319,531 
319,617 
319,820 
319.811 
319,599 
319,476 
319,866 
319,491 



319,677 
319,618 
319,767 

319,822 
319,911 
319,928 
319,910 

319,603 
319,816 
319,926 
319,722 

319,919 
319,763 
319,652 

319,672 
319,627 
319,827 
319,485 

319,735 
319,840 
319.619 
319,673 

319,636 

319,519 
319,610 
319,857 

319,638 



Paper calendering machine, M. Solinger 319,634 

Paper cutting machine, H. P. Felster 319,473 

Papermaking machines, dandy roll for, F. C. 

Plume 319,616 

Papermaking, making dandy rolls for, F. C. 

Plume 319,616 

Paring machine, apple, C. E. Hudson 319.905 

Pavement, artificial stone, J. Grant 319,575 

Peanut stripping machine, C. T. Walker 319,762 

Photographic apparatus, J. K. Beach 319,669 

Photography, apparatus for instantaneous, A. S. 

Barker 319,663 

Picture f rame, C. O. Baxter ; 319,668 

Pipe coupling, W. G. Robb 319,853 

Pipe lines, stop valve box for, G. Westinghouse, 

Jr 319,765 

Planter fertilizing attachment, seed, A. C. 

Evans 319,893 

Plaque or panel, E. De Planque 319,680 

Plow, J.E.Marshall 319,499 

Plow, R. W. Whitehurst 319,872 

Plow and harrow, combined, Rapass & Currin 319.621 

Plow, wheel, J. W. Bartlett 319,440, 319,441 

Plumber's heater, J. B. Wallace 319,868 

Pocket for pantaloons, combination, J. Felss 319,570 

Pomace for keeping the extract.clear, treating, A. 

Blaker 319,549 

Potato digger, A. Corbin, Jr 319,793 

Potato digger, W.T. Garrett 319,478 

Potato digging machine, J. Holt 319,681 

Pottery and glassware and finishing or turning 

the same, machine for forming, C. C. Thomp- 
son 319,760 

Power. See Baling press power. 

Pressure regulator, W. T. Fox 319,896 

Primer, electric, S. Russell 319,627 

Printers' rollers, machine for stripping, H. Baker. 319,544 
Priting machine sheet delivery apparatus, C. B. 

Cottrell 319,460 

Printing press delivery apparatus, C. B. Cottrell.. 319,468 
printing presses, chain and chain guide for sheet 

delivery apparatus for, C. B. Cottrell 319,459 

Programme signal, electric, R. B. Carr 319,782 

Protector. See Bed protector. Skirt protector. 
Puller. See Stump puller. 

Pulverizing machine. Gates & Kaestner 319,479 

Pump, 0. H. Bennett 319,547 

Pump, P. A. Myers 319,924 

Pump, gas compressing, D. Boyle 319,446 

Rack. See Feed rack. 

Radiator, steam, H. Mooers 319,601 

Rail fastening, W. F. Nevegold 319,742 

Railway, cable, W. M. Levering 319,496, 319,496 

Railway, cable, H. Root 319,929 

Railway crossings, combined gate and signal for, 

G. A. Reynolds 319,622 

Railway joint, boltless, W. S. Thayer 319,641 

Railway spike, A. O. Morford 319,602 

Railway switch, C. Clinton 319,676 

Railway tie, G. C. H. Hasskarl 319,813 

Railway turn table. J. A. Kneedler 319,825 

Rake. See Hand rake. Hay rake. 

Ram for raising water, combined electrical and 

water. F. B. Fisher 319,806 

Reamer, Riddell & Trout 319,852 

Reclining and rocking chair, combined, H. G. C. 

Laner 319,732 

Recorder. See Time recorder. 

Refrigerator building and chamber, R. & W. A. 

H. Bogardus, 2d 319,444 

Refrigerating car and chamber, R. Bogardus 319,443 

Registor. See Fare register. 
Regulator. See Pressure regulator. 

Rock drill. D. Wood 319,653 

Roll for metal rods, W. A. McCool 319,832 

Roller. See Door roller. Land roller. 

Rolling mill adjusting device. J. Wood 319.664 

Rolling mill plant, W. Garrett 319,693, 319,694 

Rolling mills, catcher and drag-out for, H. B. 

Chess 319,785 

Rolling mills, wheel gearing for rollers of, F. 

Wegmann .'.... 319,648 

Roofs of buildings, truss frame for, W. P. Buckley 319,881 

Roofing, metallic, L. H. Montross 319,921 

Roofing, metallic, J. C. Wands 319,869 

Roofing, waterproof wood pulp board for, J. F. 

Fogg 319.806 

Rope clamp, S. H. Magee 319.591 

Rowing gear for boats, D. Stocking 319,936 

Rudder hanging and steering device, E. H. Bar- 
ney 319,665 

Saddle, gig, B. J. Hartman 319,484 

Saddle, harness, E. Rosenberger 319,931 

Salt boiler or pan, J. Seely 319,630 

Sash fastening, J. S Crump 319,887 

Sash holder, B. G. Rust 319,509 

Saw clamp, G. Coffin 319,455 

Saw filing device, C. F.Hill .319,489 

Saw guide, G. W. Rodebaugh 319,624 

Sawmill, reciprocating, D. C. Prescott 319,619 

Saw sharpening machine, M. Cobei 319.794 

Saw sharpening machine. J . P. Hansen 319,812 

Scaffold support, adjustable, J. L. Hughes 319,723 

Scaffold, window, C. Hesse 319,714 

Scale, weighing, J. H. Stevens 319,637 

Screen. See Window and door screen. 

Screen for sizing ores and other substances, C. 

Haywood 319,486 

Screw machine, Alger & Cook 319,542 

Screw machine, A. S. Cook 319,664 

Screw threading lathe, H. Wohlenberg 319,943 

Seals, Implement for applying baggage and car, 

Calder & Courtney 319,460 

Seamed fabric, C. C. Cobleigh 319,453 

Seaming tool, tinner's, P. Vanden Berghe 319,761 

Sewing machine. A. Abeil 319,435 

Sewing machine, J. B. White 319,766 

Sewing machine attachment holder, J. M. Griest.. 319,705 

Sewing mechanism, buttonhole, D. Mills 319,835 

Sewing machine clamp, buttonhole, R. C. Bry- 

den 319,880 

Sewing machine clamp, buttonhole, J. G. 

Greene 319,700 

Sewing machine embroidering attachment, J. M. 

Griest 319,701 

Sewing machine feeding mechanism, P. Diehl 319,800 

Sewing machine feeding mechanism, buttonhole, 

P. Diehl 319,801 

Sewing machine guide, J. Fitting 319,690 

Sewing machine presser foot, J. M. Griest 319,702 

Sewing machine ruffling attachment, J. M. Griest. 319,707 

Sewing machine shuttle slide, H. Reiss 319,849 

Sewing machine tension device, S. P. Brown 319.448 

Sewing machine tension device, A. D. Pentz 319,744 

Sewing machine throat plate attachment, J. M. 

Griest 319,703 

Sewing machine tuck marker, J. M. Griest 319,706 

Sewing machine underbraider, J. M; Griest 319,704 

Shaft support, J. F. Richardson 319,861 

Ship log, hydro-aerostatic, O. Hult 319.582 

Shirt. M. Hermann 819.487 

Shoe, A. S. Richardson 319,860 

Shoe insoles, forming, E. Meise , 319,740 



Shoe nailing machine, H. S Bacon 319,875 

Shot separator feeder, A. Euston 319,684 

Sign, W. A. McCool 319,833 

Signal. See Programme signal. 

Skate fastenina. roller, E. H . Barney 319,666 

Skate, roller, J. S. Clawson 319,787 

Skate, roller, M. C. Henley 319,712 

Skate, roller, I. P. Nelson 319,839 

Skate, roller, G. H. Thompson 319,530 

Skates, implement for attaching washers on 

roller, B. H. Barney 319,775 

Skirt protector, lady's, C. A. Gandil 319,477 

Smelting furnace, electric, B. H. & A. H. Cowles.. 319,946 
Smelting ores by the electric current, E. H. & A. 

H. Cowles 319,796 

Snap hook for reins, F. H. Chapman 319,560 

Soap composition, E. Schaal 319,854 

Soldering iron, B. J. Hoffacker 319,904 

Sower, seed, G. E. Kaltmeyer 319,686 

Spark arrester, C. S. Colville 319,457 

Spectacle and eyeglass frame, L. Lazarus 319,733 

Spike machine, W. Koplin 319,.687 

Spittoon, Dorsey & McQuarrie , 319,468 

Spoke driving and tenoning machine, H. Watkins 319,942 

Spoke extractor, G. A. Schoenike 319,612 

Spring, W.I. Bunker 319,565 

Staging bracket, adjustable, J. D. Davenport 319,463 

Staple, A. Nelson 319,607 

Starch, laundry, W. H. Midgiey 319,598 

Station indicator, W. J. Pettingeli 319,605 

Steam boiler, M. W. Barse 319,546 

Steam boiler, P. O'Connor , 319.842 

Steam boiler cleaner, R. Stewart 319,862 

Steam boiler covering, W. H. McKlnney 319,738 

Steam engine, compound, J. A. Groshon — 319,900, 319.901 
Steam engine exhaust attachment, E. M. 

Thomas ,.. 319,759 

Steam washer, L. C.Wright 319,658 

Stone and ore crusher, W. A. Miles 319,741 

Stove and furnace, smoke consuming, B. R. 

Weston 319,870 

Stove door knob, H. A. Tweed 319,644 

Stove, heating, Specht & Fix 319.9.54 

Stovepipe elbow, A. W. Cram 319,884 

Stove, regenerative gas, J. W. Baker 319,438 

Stuffing IMX, Dingle & Jenkins (r) 10,608 

Stump puller, Karnatz & Wiese 319,726 

Straw stacker, Brokaw& Butler 319,553 

Switch stand, J. T. Hambay 319.709 

Syringe, B.F. Sutton 319,937 

Table. See Folding table. Ironing table. Ma- 
chine table. Railway turn table. 

Table corner, H. N. Hall 319,903 

Tag, marking A. Appel 319.643 

Tedder fork, J . H. Thomas 319,864 

Telegraph, printing, G. B. Scott 319,865 

Telegraphs, paper guard for printing, C. Winkel. . 319,770 

Telephone exchange system, Shaw & Childs 319,866 

Telephone switch, H. W. Comstock 319,789 

Telephone transmitter. A. Berthon 319,648 

Telephone transmitter, S. P. Nutt 319.927 

Thill coupling, J. Harpold 319,483 

Thill coupling, J. W. Leete 319,914 

Thill coupling, G. D. Umland 319,941 

Thrashing machine band cutter and feeder. Tur- 
ner & Strack 319,940 

Tie. See Railway tie. 

Tile setting apparatus, A. N. Byers 319,449 

Tiles or otber articles of cement, press for mould- 
ing ornamental, J. Larmanjat 319,826 

Timepiece dial, M. V. B. Bthridge 319,804 

Time recorder, watchman's, A. Howard 319,818 

Tire tightener, B. Crisler 319.885 

Tire upsetter, N. D. Stanley 319,861 

Tobacco hiller, J. W. Kauffman 319,727 

Tooth, artificial, H. C. Register 319,746 

Torch, signal, H.J. Pain 319,843 

Torpedo boat propelled and steered by electricity, 

W. S. Sims 319,633 

Torpedoes, counterbalancing float for marine. 

Ruck & Jones 319,626 

Toy building block, C. H. Westcott 319,764 

Trace carrier, P.O. Derr 319,681 

Trace fastener, C. L. Bellamy 319,546 

Trap. See Drain pipe trap. 
Tree. See Boot tree. 

Trellis for grape vines, C. H. T. Clans 319,674 

Truck, hand, J. Steel 319,524 

Truck wheel. A. Partridge 319.844 

Trunk fastening, G. H. Blakesley 319,660 

Tube, J. Hudson 319,721 

Tube expander, W. A. Bole 319,879 

Umbrella and parasol, J. Willis 319,767 

Urn, hot water, B. B. Manning 319,736 

Valve, F. Tudor 313,989 

Valve, balanced slide, C. P. Wetherill 319,659 

Valve, engine, M. C. Baker 319,661 

Valve for steam engine cylinders, relief, T. M. 

Fell 319,571 

Valve gear, A. L. Ide 319,819 

Valve gear, H. G. Manning 319,737 

Valve, mechanism, C. A. Dixon 319,802 

Valve or steam trap, air, J. P. Marsh 319,698 

Vehicle running gear, A G.Johnson 819,821 

Vehicle sand band, C. H. Smith 319,522 

Vehicle wheel. Bean & Grant 319,777 

Vehicle wheel, R. S. Carr 319,452 

Velocipede, L. Dickey 319,682 

Velocipede saddle, F. J. Drake 319,470 

Ventilator, C. B. Loveless 319,590 

Veterinary surgical instrument, S. Cochrane ,'?19,454 

Vise, S. O. Parker 319,743 

Wagon, dumping, W. & J. H. Leonhardt 319,497 

Wagon, dumping, J. S. McMurtry 319,739 

Wall, partition, W. Griesser 310,576 

Washer. See Steam washer. 

Washing machine, D. Kunkel, Sr 319,689 

Watch case hinge, B. F. Heff ernan 319,814 

Watch case pendant, E. C. Fitch 319,691 

Weather strip and door stop, combined, G. W. 

Hadesty 319,490 

Wharves and bridges, compound spiling for, J. 

Elmer 319.471 

Wheel. See Car wheel. Fifth wheel. Truck 
wheel. Vehicle wheel. 

Whip, W. Fish 319,689 

Window and door screen, E. Fales 319,685 

Window cleaning chair, A. Dormitzer 319,683 

Wire coiling machine. J. B. Gaitley 319,810 

Wire, drawing and galvanizing, J. A. Mathieu 319,918 

Wire, machine for making peg, H. S. Bacon 319,771 

Wire, machinery for the manufacture of, S. H. 

Byrne : 319,556 

Wire splicer and tightener, W. P. Hinson 319,716 

Wood filler, Coppernoll & Brandow 319,793 

Wrench. See Jaw wrench. 



DESIGNS. 

Cigar holder, F. W. Sigoumev 16,126 

Type, A.Llttle 7, 16,124 



TRADE MARKS. 

Boots, shoes, slippers, and like foot wear, R. W. 

Peckham 12,30" 

Chewing gum. Adams & Sons 12,298 

Guano, R. L. Hickson 12,304 

Ink, printing, F. H. Levey & Co 12.306 

Medicinal remedies for children, D. B.Hand 12.;i03 

Mirror plates, S. Bache & Co 12,299 

Paper for indicating fraudulent changes in writ- 
ing, safety. Patent Papier Fabrik zu Penig 12,308 

Sheetings, shirtings, drills, and jeans, gray and 

bleached, Fearon, Low & Co 12,:i02 

Soap, hard, J. Biechele 12,300 

Sodawater, bottled, A. M. Hof mann et al 12,305 

Worsted cloakings, Clark & Keen 12,301 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since ISfifi, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadinii Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of |40 each. For full instruction 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 



^tlperfi^emcnfsi. 



Inaiile l*affe. each iiiHerilou - • - 7.1 ceiitn a line* 
Back I'asre. eiicli iiDaeriioii - - • SI ,00 a line. 

(About eight words to aline.) 
Engravings may head advertisements at the same rate 
per line, by measurement, a the letter press Adver- 
tisements must be received at publication offlce as early 
as Thursday morning to appear in next issue. 



Standard Thermometers 




Accurate« I<eg:ible. 
8ize8 of Dials 5 and S 
inches. 

For sale by The Trade. 
Manufactured and Warrant- 
ed by the 

Slanlard Thfrmometer Co., 

Peabody* Mass. 

Geueral Amenta, 
FAIRBANKS" 

SCALE HOUSES 

Id all the principal cities of 
the U. 8..an(l Canada. 



lURSTED 
Do NOT 



lOILERS 

Occur. 



WHERE PROVIDENT PROPRIETORS KEEP 

THEIR Boilers perfectly clean 
■: - BY USING — ^• 

VAN DUZEN'S MECHANICAL BOILER CLEANER 

WIANUFACTURLD BY 

lE.W.VAN DU2EN. CINCINNATI. 0. 




"VULCAN" 

Cushioned Hammer. 

Steel HelTe, RnDDer Cnslions, 

TRCE SQUARE. ELASTIC BLOW 
Full Line of Sizes. 
W. P. DUNCAN & CO., 
Uellefoiite, l>n., U. K. A. 



MILIiER'S half round packing especially 
, for Steam Hammers. Sizes: ^, X. %, H, %, 
i 9^. %, 1. to 3 in. Miller Pacliing Works, 
? 1S38 Buttonwood St., Phlla., Pa., II. S. A. 

FRICTION CLUTCH 

Pulleys and Cut-off Couplings. 

JAS. HUNTER & SON. North Adams, Mass. 



Woodworking Machinery. 



For Planing Mills, Furniture 
and Chair Factories. Car and 
Agricultural Works, Carriage 
and Buggy shops, and General 
Woodworkers. Manufact'dby 
'J'lie Kgaii Company) 
Cinciniinri, H.. 11. .>S. A, 

FulL flflsortment of Perin Saw Bladei. 





CATALOGUES FRE E TO ANY ADDRESS V 
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ITBPHENS 



TSES: 



50 per cent of 

Time and Labor saved 

. by using this Solid, 

Strong, Durable, Quickest 

Working. Firmest Holding 

Vise. Has the Improved Taper, 

Pipe, and other Attachments Sold 

' by the Trade. Send for circular B 

MKI.VJN ^iTEPHENS*, I'rop. 

Office, 41 Dey Street, New York. 



NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of 11.50 by mail, or $1.25 at the 
office; of this paper. Heavy board sides ; inscription 
" SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Ad*^ 

MXTNN & CO., 

Publishers SciBJ.TQ^c AMXsicAiri 



OWER ^iU2 



ICHT. 



Electricity^ for all Manufacturing Purposes. 
Motors, Dynamos, Batteries, and r-amps. 
Ei.,ectro Dynamic Co., 224 Carter St., Philadelphia. 
V,''. W. Griscom, Consulting Electrical Engineer. 
Consultation by letter at reasonable rates. 
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ILLUSTEATIONS. 



Accumulators, hydraalle 86 

^chmeaH (plants) 151 

Aerial machine, Ayres' 291 

Aeroplane, Goupils' 22 

Air ships, navigable. 99 

Alarm, burglar, new 66 

Alarm, boiler, new 390 

Alaska, rudder of 177, 201, 216, 232 

Anchor, Pettes' 242 

Anchor stake. Clay's 82 

Anemometer, Edwards' 290 

Auffer, post dole 83 

B 

Back band. McHufrh's 36 

Back for piano stools 2i8 

BacK-washing machine 131 

Bug rack, new 328 

Baling press, Brasher 's 338 

Balloon. Petersen's 99 

Battery, cheap 230 

Bearing, friction roller 194 

Bed bottom, spring- S70 

Bee swarraer and hiver 355 

Bell for locomotives H8 

Belt fastener, Herrlck's 325 

Belt fastener, Kells' 66 

Bevel gear cutter 371 

Billiard marker, Jenkins' 50 

Bird spl der 247 

Boiler alarm, new 390 

Boiler cleaner, Galloway's ■,!91 

Boiler cleaner. Van Duze n's 342 

Boiler, fiiplosion, Cincinnati ... 181 

Bolttor explosion, Franklin., 327 

Boiler^ lard, explosion of..;. ... 166 

Boiler of stiletto f; .... 406 

Bottle wasber, mechanical 326 

Brake shoe. Pltard's SRfi 

Brake, vehicle, Scott's 

Bridge abutment, repair of 

Bridge, Attock 

Bridge, Forth 207, 

Bridge, movable floor 

Bridge over tbe Dnieper 

Bridge over the Ouse . . 

Bridge over St. Lawrence 

Buckle, trace, new 

Buggy top support 

Burglar alarm, new 

Burner, gfta. Place's 

Butter tub. McAdam's 

Button, collar or sleeve 

Button hook holder 



I Elevating apparatus l:^ 

I En^tine, bogie, 4-coupled 166 

Engine, gas, McDonough's 310 

Engine governor, Perrlne's 194 

i Engine, Mather's* 342 

Jfingine of Stiletto 406 

I Engine, safety, Uavey 115 

I Engine, Taylor 339 

Engine, traction, Page's 390 

Engines of ram Etna 175 

Engines, pumping 271 

Escapement, pendulum 324 

Etna, ram, engines of 175 

Etruria, steamsbip 310 

Evaporator, Williams' 243 

Explosion, boiler, Cincinnati 183 

Explosion, boiler, Franklin 3"^ 

Exposition, New Orleans. 223,239. 271 

Extinguisher for lamps 148 

Eyelet, binding 83 



Fan, automatic 

Fence, barbed wire 

Fence, Ginther's 

Fence post, sectional 

Fence, wire, tool for 

Filter, Dearden's 

Fire escape. Bone's 

Fire escape, Wright's 

Fireplace, Jones' 

Fish trap and bucket 

Flshways on the Sire 

Flowerpot holder 

Flying machine, new 

Fowl coop, Goddard's 

Friction clutch, Bartoon's., 

Fruit drier, Williams' 

Frying pan. Bock's 

Fuel, artificial 

Fupgus, remarkable 



194 

3o4 
162 
306 



290 
185 
228 
, 374 
242 
178 
243 
146 
63 
99 



C 

Caissons of Forth bridge 

Calipers and dividers 

Camel service, Egyptian 

Camera, hat as a 

Cam^a, portable 

Cans, sealed, testing 

Carcoupler, Denney's..... ... 

Car coupler, Hampl's 

Carcoupler, McKeen's 

Car coupler, Muller's 

Car coupler, Nicholas' 

Carcoupler, Rye's 

Car coupler. Van Dorston's. . 

CarcoupUng, Sander's 

Car-fare box, new 

Car repiacer, Jones' 

Car skid, Rowe's 

Car wheel, self-oiling 

Carpet stretcher, new 



Carriage, baby., 
Century plant. . 
Chair, fording, new. 



Chair, oflfl^ce, sliding 

Chase, printer's. Brill's 

Chime whistle, Einig'a 

O gar cutter and match box... 

Clip, spring, Maynard's 

Clutch, friction, Bartron's 

Clutch, friction, Simpson's 

Cocks, gas, aitachrae nt 

Cogwheels, new arrangement. 

Colors, harmony of 

Column, Sun , 

Collar button, Wall's , 

College, workingman's 

Comet. Encke's. , 



Concrete wall ap paratus 

Cooking utensils, cover , 

Coop,f6wl, Goddard's 

Cornice gutter, Newton's ... 

Cotton picker, improved 

coupler, safety, McKeen's... 
Cour se- reading attachment. . 

Cow. Jersey 

Crane, habits of 

Crane, locomotive 

Crankplns, oiler for 

Cuff fastener. Fay's 

Cut-off for cistern 

Cut-ofC, automatic 

Cutter Genesta 

Cyclostyle, the 



167 

227 

291 

, 210 

. 354 

, 386 

178 

IM 

, 242 

210 

163 

83 

. 132 

130 

. 18 

. 370 

. 806 

, ISO 

, 4or 

290 
372 
115 
116 

, 245 
, 50 
178 
4 
, 386 
. 159 
. 387 

, im 

. 180 
. 5 
, 53 

114 
. 212 
, 242 

354 
. 287 
, 178 

, dm 

, 230 
. 2P3 
, 127 

. 274 
. 180 
, 18 
, 180 



Gallery of Paleontology, Paris.. 295 

Gas burner, Browne's 178 

I Gas burner, Pence's 211 

Gas cockattachments , 386 

Gas engine. McDonough's 310 

Gate, drawbridge, new 322 

Gauges, pressure 86 

Genesta, cutter 383 

Governor, engine, Perrlne's 194 

Governor,, Taylor 339 

Grain drier a nd cooler 211 

Grift cable, railway 306 

Guard and weeder 67 

Gun sight, electric 402 

Gutter, cornice, Newton's 354 

H 

Hammer, power. Vulcan 275 

Hammer, steam. Bell's 323 

Harrow, improved 98 

Harrow, Patch's 371 

Hat as a camera 227 

Hat ho'der, Haubner*s 62 

Heat distributer, i-iimt's 276 

Hobby horse, Spitznaas' 292 

Horaeshoe, Pryor's 51 

Hydraulic machinery 223 

Hypnoscope 88 



Ice conveyer. Conger's 
Ice creeperB, Laird's. . . 

Ice planer. Smith's 

Imperieuae, H. M. S 

Injector, Unique 



D 

Dead center device 374 

Desk and seat, school 402 

Det-ecter, water-level 338 

Dish washer, mechanical 326 

Disinfecter, automatic 290 

Dividers and calipers 226 

Door holder, Callaway's 341 

Door opener, Worley^s 310 

Door spring. Claik's 34 

Draw-bar, Jones' 18 

Drawbridge gate, Menze's 32i 

Dredger, improved 54 

Drill, Band 239 

Drilling machines 278,279 

Dust cover, Hamilton's 4 



Ear drum, artificial 195 

Egg holder, Her vey '8 51 

Electric gun sight... 402 

Electric miichine, great 150 

Electrical experiments 150 

Electro-magnet, Currie's 83 

Electro-magnetic locomotive.... 134 
Elephant, Durfort 295 



Keel, Hammond's ... 
Knives, table. Cox's.. 



. 148 
166 
179 



343 



I^mp extinguisher 

Lard boiler, explosion of. . 

Larynx, pho tographing 

Lath, Moris on's 

T^eaping, art of 

Level, spirit. Grams* ._ _ 

Level, spirit, Tyler's 67 

Leveling Instrument 4 

Liberty, statue of 367,375 

Life, fight for 13 

Life line devices 319 

Light, electric standard. 361 

Lock, seal. Reeve's 210 

Lock, seat, Maiboch's 50 

Lock, sash bolt 258 

Lock, trunk, Dupont's 291 

Locomotive bell, steam 38 

Locomotive, bogie 16!i 

Locomotive, electro-magnetic . 134 
Locomotive for wire rope road. . . 8 

Locomotive, passenger 303 

Locomotion, study of 183 

Loom, hand, Eugenie — 215 

Loom, hand, Penelope 215 

Microscope, new 178 

Mine railway 258 

Miter box, Powell's 114 

Monkey. white*nosed 359 

Motor, hydraulic 87 

Mouse, deer, nest of 9 

K 

Navies of an tiquity , study 89 

Needle plant 407 

New Orleans Exposition 271 

Nut lock, Campbell's 130 

O 

Occupations, census of 258 

Oiler for crank pins 274 

Oiler, pulley, new 212 

Oils, apparatus to clean ^94 

Optometer, Bertellng's 246 



Paleontology. Gallery of, Paris.. 295 

Paper, manufacture I 

Pearl fishing 199 

Peas, machine for shelling 355 



Pendulum escapement 824 

Penholder, Arnold's 84 

Photo-senslto metric apparatus. 262 
Photographic camera, portable. . 294 

Photography of the larynx 179 

Photometer, registering 399 

Piano, improved 403 

Piano stool back 228 

Pipe wrench, Morison'a 34 

Pitman for sewing ma chines 402 

Planchette 247 

Plant, century : 407 

Plant protector. Brown's 116 

Planter, potato and tree 274 

Plow, Cleveland 839 

Pneumatic system, W. Union,.... 95 

Pocket and cap, Hiller's 276 

Post, fence, se ctional 162 

Post hcSe auger 82 

Potato planter, Hanwe's 374 

Press, baling, Brasher's 338 

Press, Stiles^ 31 

Pressing machine 6H 

Propeller for boats, Botz's 197 

Pulley oiler, new 213 

Pulverizer, pneumatic 163 

Pump, double plunger 275 

Pump quadruple.... 68 

Pumplngenglnes, Lameter's 2T1 

Punch, cold iron 269 

Push button for tells 404 

Pyronaphtha 84 

Q 

Qulnquereme, Roman 39 

R 

Rack for bags 328 

Rack for notions 356 

Ram Etna, engines of 175 

Rail fastening, new , * 34 

Rail mill engine .. 103 

Railroad signlil 307 

Railroad ticket holder 130 

Railroad tie, metallic 332 

Railway cable, grip 306 

Railway, cable, Philadelphia ... Ill 

Railway, mine 258 

Railway tie. metallic 354 

Railway, wire rope, Superga.... 8 

Refrigerator, Hemtz's 163 

Regenerator, Hulme's 114 

Relay, Phelp's 119 

Restaurants, machines for 326 

Revolution counter, simple 70 

Rhododendron, new 55 

Rowing apparatus, Doscher's — 259 

Rudder, broken, Alaska's 143 

Rudder of Alaska, repair of.. 177 
Rudder of the Alaska 201,216, 232 

S 

Safety-valve, new 18, 390 

Sash cord fastener 806 

Sash bolt lock 258 

Saw, scroll, House 162 

Saw swage. Young's 162 

Saw table, new 243 

Saw tooth, insertible 371 

Schools, trade. New Tork 191 

Sensltometer screen 262 

Sewing machine, hat-lining 198 

Shaft, revolutions of 70 

a fit support 84 

Shaft tugs, Bock's 146 

Shears, power 368 

Shearing machine, hydraulic — 198 

Ships, air, navigable 99 

Ships, war, British, new 351 

Shipping case - 130 

Shirt bosom, Lee's 68 

Shoe, brake, Pitard's 386 

Shovel, snow, mammoth 323 

Shutter worker. Brown's 66 

Sicily, map of 39 

Signal, railroad 307 

Signal railway crossing 51 

Siphon, experiments with 166 

Skid, car, Rowe's 18 

Sled,Baum's 258 

Sleeve button. Wall's 180 

Snow shovel, mammoth 323 

Soap bubble experiments 391 

Soap holder Bryant's 322 

Spider, bird 3fr 

Spring bed bottom 370 

Spring clip, Maynard's 50 

Sprlng.door, Clark's 34 

Statue, heroic, casting 255 

Statue of Liberty 367, 375 

Stanley, Henry M 19 

Steam engine, portable 342 

Steam engine, traction 390 

Steam hammer. Bell's 323 

Steamship Etruria 310 

Steam wheel. Powers' 211 

stiletto, engine of 406 

Stiletto, yacht .S83 

Stove Implement, new 146 

Stove. Williamson's 2l8 

Stoves and ranges, top for .. ... 248 
Stoves, oil. heat distributer for.. 276 

Suction-fitting, new 164 

Sun, artificial 230 

Swage, saw. Young's 162 

Syncope, treatment 24 

T 

Table, drop leaf, Johnston's 370 

Tamping machine 402 

Tarpon fishing 327 

Telegraph apparatus, car 119 

Telegraphingfromcars 118 

Telephone, Ochorowlcz's 263 

Thermometers, Richard's 86 

Thermophotejthe 399 

Thill holder. Watts' 226 

Ticket holder, Gilley's 130 

Tie, railroad, metallic 322,354 

Tie, railway. Van Orman's 242 

Timber framing machine 56 

Tire tightener, Rodes' 194 

Tool grinder. Stiles' 81 

Tongs Maynard's 50 

Torpedoes of Austrian navy 134 

Tower, 1,000 foot 28 

Toy, a novel 292 

Trace buckle, new 115 

Trade schools. New York 191 

Trap and bucket, fish 290 

Tree and potato planter 274 



Trees, ornamental, pruning 264 

Tricycle, Columbia 200 

Tricycle, six seat 370 

Tricycle, Vossmer's 98 

Triple effect apparatus 307 

Trunk lock, Dupont's 291 

Tuning forks, hjdrodynamic 214 

U 

Unloading apparatus 131 

V 

Valve, saf ety.new 18, 390 

Valve, revers ing, Moore's 227 

Vessel-, construction of asO 

Velocipede, aquatic 130 

Victoria regia 217 

■^Brs, blowing, migration of — 199 

Vi ton, laws of. _ 387 

W 

Walls, concrete, building 114 

Walking machine 195 

War ships, British, new 861 

War vessel, Petersen 's 99 

Warrior, Aztec , 83 

Wasp.maeon 71 

Water conductor protector... . 357 

Water pipe protector.... 226 

Water purifier. Van Duzen's 343 

Waterwheel, Rau's 259 

Weeder and guard 67 

Weight power machine 70 

Whale fishery, N orway 311 

Wheel, car, self -oiling 370 

Wheel, steam, power 21 1 

Whistle, chime, Elnlg's 116 

Window bead fastener 258 

Wire carrier and stretcher 338 

Wire fence, barbed 194 

Wire fence to ol 306 

Wrench, pipe, Morlson's 34 

Y 

Yacht Stiletto 383 

Yeast, compressed, machine 23 



MISCELLANY. 



Figures preceded by a star(*) refer 
to illustrated articles. 

A 

Abysslnlans, habits of 164 

Academy of Sciences, National.. 296 

Accumulators, hydraulic *86 

Acid, oxalic 24 

Adventurer, career of a 309 

Advertising, unique 33 

iEchmeas (plants 1 *151 

Aerial machine, Ayres' ^291 

Aerial traveling... 3t.9 

Aeronautical exhibition 161 

Aeroplane, Gouplls' *22 

Agricultural machinery abroad, 

181, 213 

Agriculture of Japan 343 

Air and the telescope . . 245 

Air, compressed, as power 273 

Air, compressed, for small motors. 

Air, compressed, in Birmingham. 65 

Air, purification of 356 

Air thips, navigable trains *99 

Alrwell. Intermittent 332 

Alarm , boiler, new *390 

Alarm, burglar, new *66 

Alarm, flre Chicago 128 

Alarm, shcal water 338 

Alaska ^Ho 

Alaska, rudder of...*143,145,*148. 

*177, *201, *216, ♦232 

Alaska, steering the 177 

Alcoholic disease 328 

Aluminum foil 3 

Ambulance barriick, prize for.... 337 

American competition 277 

American progress 3 

Ammoniaca I f e rment 67 

Ammoniaphone. the 403 

Amylacetate light 36 

Ansestbetic, rhigolene as.., 167 

Anchor, Pettes '»242 

Anchor stake. Clay's ♦SS 

Anemometer, Edwards' *290 

Aneroid barometer 406 

Animal fibers 872 

Annealing, peculiarities of 368 

Antiseptic, elecampane as 306 

Antiseptic, new, helenina C67 

Ants, red 183 

Apartment houses, unhealthy... 344 

Aquamarine 7 

Architect and plumber SS"? 

Architecture, engineering In 1:^6 

Artisan, education of 273 

Artesian well. Bourn 16 

A Bbestos, new use for 34 i 

Asbestos in mechanics 81 

Assyrian colors 373 

Asteroid s of 1884 176 

Auger, post hole, new *82 

Axles, casehardening of 167 

B 

Babbitt metal 99 

Back band. McHugh's *36 

Back for piano stools *228 

Back- washing machine *131 

Biig rack, new ♦328 

Baking exhibition, Paris.-. 6 

Baking powder (11) 90 

Baling press. Brasher's *33S 

Balloon ascension 101 

Balloon, Petersen's *99 

Balloons and soap bubbles 20 

Balloons, steering 116 

Ballooning 100 years ago 68 

Banking, photography in 35 

Bark canoe 280 

Barometer, aneroid 406 

Baseball manufacture 353 

Bath, Russian, at home 321 

Battery, cheap *230 

Battery. Jablochkoff 70 

Buttery, two-liquid 386 



Batteries, primary, new 105 

Battle, naval, most recent 25 

Battle, square In 117 

Bearing, friction roller *194 

Bed bottom, spring. *370 

Bee swatmer and hiver *355 

Beer preservative 34 

Bees, bumble and honey 293 

Bell for locomotives ♦38 

Bell, Professor 2 

Bell ringing eagle 25 

Belt fastener. Herrlck's ♦S^rS 

Belt fastener, Kells' *66 

Belts, lacing 313 

Bevel gear cutter +371 

Bible, large price for 132 

Billiard marker. Jenkins' ^50 

Birch, black, as a finish 163 

Bird lifti in Florida... 133 

Bird spider ^247 

Birds, migration to Florida.- 241 

Blast a great 261 

Blasting, water. 175 

Bleaching, electrical 210 

Bleaching ostrich feathers 195 

Bleaching with chlorine 8? 

Bl odfiuke.the 25 

Blood, transfusion of 85 

Baalbec, temple of 288 

Boats, propeller for *197 

Boats, torpedo, new 376 

Bogle engine, 4-coiq)led..^ ♦166 

Boiler alarm, new ♦390 

Boiler batteries. New Orleans.... 54 

Boiler cleaner, Galloway's *29 1 

Boiler cleaner. Van Duzen's ^2 

Boiler explosion, cause 116 

Boiler explosion, Cincinnati ^183 

Boiler explosion. Franklin ♦327 

Boiler explosion, recent 101 

Boiler explosion, singular. ... 69 

Boiler furnaces, draught 68 

Boiler,how to fill 148 

Boiler, lard, explosion of *166 

Boiler of Stiletto ♦406 

Bones, old. uses of 55 

Boots, rubber, how made 68 

Bottle washer, mechanical #326 

Boundary law. English 104 

Boxpsyllain United States 19 

Brake shoe, Pitard's ♦886 

Brake, vehicle. Scott's *35 

Brakeman, Etory of 146 

Brass plating 181 

Bread, whole meal 70 

Brewing, Pasteur's system 7 

Bricks, plass sand 227 

Brickwork, excdatlon on 99 

Bridge, Attock *79 

Bridge builders, chance for I5I 

Bridge, concrete 341 

Bridge, Forth *207, *278 

Bridge, mo^^ble-floor *47 

Bridge overthe Dnieper *147 

Bridge over the Jordan 87 

Bridge over the Ouse *38 

Bridge over the St. Lawrence ♦SSS 

Bridge, s teel, South A f rlca 17 

Bridge, strengthening ♦ro 

Bronze, white £0 

Brushes, something about 368 

Buckle, trace, new *115 

Buggy-top support *146 

Building, hints on 69 

Burglar alarm, new ♦ee 

Burner, gas. Pence's ♦211 

Bums, oil of peppermint in 86 

Business, expenses of 34.809 

Buttertub McAdam's *66 

Button, collar and sleeve ♦ISO 

Button hook holder ♦356 

Button, push, for bells +404 

C 

Cab indicator, i>ew 5 

( abbage worm, remedy for. ..112, 323 

Cable rail way grip *306 

Cable road, Pmla.,f allure of.... 360 

Cables, electric 84 

Calipers and dividers *236 

Calipering. Inside 96 

Calorlmetry of coal 369 

Camel servi ce. Egyptian ^167 

Camera, portable ^294 

Camera, the hat as a +227 

Canal, Erie, improvement 160 

Canal, Panama, results 2 

Canal, sanitary, Paris 82 

Canal, toip, new ...131 

Canal, ship, St. Petersburg 377 

Canal, St. Petersburg. 404 

Cancer in horses 113 

Canning fish, etc 66 

Canoe, bark 280 

Cans, sealed, testing ^210 

Capitol ballding, Albany 127 

Carcoupler. Denney's ♦SM 

Car couple rHUmprs *386 

Car couple, McKeen's ^178 

Carcoupler. Muller's .*194 

Carcoupler, Nicholas' ♦242 

Car coupler question 114 

Car coupler. Rye ' s *210 

Car coupler. Van Dorston's *163 

Car couplers, automatic 17 

Car couplers, self-acting. 355 

Car coupling. Sander's *82 

Car fare box, new .♦ISS 

Car repiacer, Jones' '•'130 

Car skid, Rowe's *18 

Car telegraph apparatus *119 

Car, tram, electric 66 

Car wheel, self oiling ^370 

Car wheel works, Anniston 351 

Cars, electric light for 405 

Caraway seed 182 

Carbon disulphlde 36 

Carbon, dectro-deposltlon 243 

Carbon for electric lights 97 

Carbon, monox., solidification... 274 
Carpet stre tcher, Du Souchet'8..^306 

Carriage,baby ♦iSO 

Carriage factory rules 344 

Cars, refrigerator 290 

Case, shipping, new ^130 

Cats, management of 105 

Cellars, clean, necessary 357 

Cellars kept from freezing 18 

Cement for show bills 71 

Cement, hydraulic 104 

Cement, millstone. Sorrel's 120 

Cement pipe for drains . 341 

Cement, rust 272 

Cements, special S21 



Century plant ^407 

Chair, folding, new *290 

Chair. ofiBce, sliding *373- 

Changes of half a century 147 

Channeltunnel 384 

ChasC; printer's. Brill's ^116 

Chemical explosion, railway 2 

Chemistry as a profession 316 

Cherries, making 48 

Chewing gum trade, tricks 385 

Cblccory with coffee 277 

Chime whistle. Einlg's *116 

Chimney, straightening 166 

Chimneys 8 

Chimneys, improved 243 

Chlorine as disinfectant 67 

Chlorine for bleaching ... 87 

Chlorine, new process for 258 

Chlorophyl, compounds of 367 

Cholera, facts about 3O6 

Cholera germ lb 

Cholera precautions '. 32 

Cholera, red pepper, etc., for 225 

Cholera, sulphur fires in 71 

Cigar cutter and matcn box 246 

City, a, moving 311 

Climate and health.. 181 

Clip, spring, Maynard's •SO 

Clock movements, cleaning 67 

Clock, new 2O8 

C losks, pneumatic, Paris 8 

Bl tchiriction, Bartron's ^178 

Clutch, friction, Simpson's ^4 

Clyndograph 869 

Coal, calorimetry of 869 

Coal, comprefised 214 

Coal In Wyoming 55 

Coal, Nebraska 98 

Coal preservation of 857 

Coal resources, Chinese 373 

Coating metals 120 

Cocks, gas,attachment ♦386 

Cocoanut invention wanted 357 

Cogwheels, new arra^ement ♦IfiQ 

Coi lege, worklngmaij*. ♦S 

Collar button. Wall's ♦180 

Colors, Assyrian ..^ 373 

Colors, harmony of *387 

Colors, three In one bottle 303 

Column, Sun ♦230 

Columns, iron, as supports 372 

Columns, Iron, safe loads on. ... 164 

Combustion in dry gases 340 

Combustion, spontaneous 279 

Comet, Encke's *53, 80 

Comets due in 1885.... 353 

Comets of 1884 176 

Commissioner of Patents, new.. 193 

Concentration 388 

Concrete, (. oignet's 310 

Concrete wall apparatus ♦lU 

Constipation, remedy for 210 

Construction from nature..... ... 327 

Consumption, mullein leaves in. 385 

Continent, a sunken 308 

Cooler, water, new ^5 

Coop, fowl, Goddard's ■242 

Cooper, Sir Astley. and horses. .. 405 

Cooper Union, New York 353 

Copper industry, depression 4 

Copper, old. to retin 176 

Copper, platinizing 331 

Copper, treatments, prize for. . . 373 

Corn cures, new..- , ij€0 

Corn remedy (55) 91 

Cornice gutter, Newton's *3H 

Cotter pins, square 238 

Cotton, chemical nature of 113 

Cotton Industries, the 392 

Cotton picker. Improved ♦287 

Coiigh, m *lelnfor 119 

Coughs, glycerine vapor for 18 

Coupler, safety, McKeen's ♦178 

Couree-reading attachment *307 

Cover for cooking utensils *212 

Cow, Jersey ..*231 

Crabs, habits of 309 

Crane, locomotive ♦127 

Crankpln. oiler for *274 

Cruiser Dolphin, U S 384 

Cruiser, fast, model lOl 

Cucumber pickles, to make 392 

Cuff fastener. Fay's +180 

Cure, mind S88 

Cutlery manufacture 407 

Cutoff for cisterns ♦18,*180 

Cutose 148 

Cutter Genesta *^8i 



Cutting things under water.. 
Cyclostyle, the 



..♦308 



D 

Dance of Moquis 35 

Day, astronomical and civil 33 

Dead center device ♦374 

Deaf, teaching to talk 248 

Defenses of Holland 198 

Dentist. Japanese 106 

Dentistry, Japanese 72 

Dentition, painful 85 

Desk and seat, school ♦402 

Details, attention to 876 

Detecter, water-level ♦338 

Dinner fortwo cents 209 

Diphtheria, germ of.... 152 

Diphtheria in chief cities 380 

Dirt, disease, and disinfection... 289 

Disease, alcoholic 838 

Disease, dirt, and disinfection... 289 

Disease, how spread 288 

Diseases, contagious, attack (246 

Dishwasher, mechanical ♦326 

Disinfectant, chlorine as 67 

Disinfectant, good 130 

Disinfecter. automatic +290 

Disinfection of rags 149 

Distances, estimating 37 

Distinction with a difference 137 

Dividers and calipers raae 

Divining rod, feat of . * . . 211 

Hoc tors, compensation of 289 

Dolphin, a. S. cruiser 384 

Dome, gildlnga 36 

Door holder. C3allaway'B ♦341 

Door opener, Worley's ♦glO 

Door spring, Clark's *34 

Drains, cement pipes for 341 

Drains, testing 99 

Draw bar, Jones' *18 

Drawbridge gate, new ... .♦322 

Drawing, invisible *64 

Dredger. Improved ^64 

Dredges for Panama canal 64 

Drill, Band ,..♦239 
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Drilling machines ♦278, *279 

DrinEers, a warning to 344 

Drops, weight of 25 

Dropping and striking up 64 

Dryrot. contagiousness 309 

Dust cover, Hamilton-'s ^4 

Dust explosions 243 

Dyer, piece, troubles of SI 

Dynamite, facts about 165 

Dynamite, surgery of 244 

E 

Ear dru m , artificial ♦igs 

Earthquakes, causes of 152 

Earthquakes in Spain 249 

Earthquakes, Sparish 37 

Eagle, bell ringing 25 

Educational projects, Stanford 's. 131 

Egg holder, Hcrvey's *51 

ElMahdi 144 

Elbow Joint, formation of 213- 

Elecampane as an antiseptic . . . 305 

Electric cables 84 

Electric gun sight ♦402 

Electric lamp, medical 392 

Electric Ught, carbon for 97 

Electric light, domestic 40.68 

Eectric light for cars 405 

Electric light in America 52 

Electric light. Lumley 390 

Electric light on plants 97 

Electric light scarf pins 81 

Electric light suits 32i 

Klectrtc light tests 355 

Electric light, Venice. 401 

Electric lighting, London 22 

Electric machine, great *150 

Klfctrlc motor trial 324 

Electric motors on Elev. R.R.... 57 
Eectric railway, Philadelphia.. . 406 

Electric tramear 56 

Electric tramear, new 324 

E31ectrical bleaching 210 

Electrical conduits.underground 326 

Electrical experiments ♦ISO 

Electrical transmission of power 2 '5 

Eectriclty, atmospheric 371 

Electricity, cost of in New York. 827 

Electricity for executiug 101 

Electricity, beating by 80 

E ectrlcity in cotton mills 36 

Electricity man's slave 185 

Electricity, nature of 149 

Electricity, new application 401 

Electricity, progress in *118 

Electricrty, sources of 137 

Electro-magnet. Currie's ♦SS 

Electro-magnetic locomijtive....^l34 

Electrolytic process 35 

Elephant. Durfort ....*295 

Elevating apparatus *13i 

Enamels, lead in 260 

Engine, bc^ie, 4-coupled *l&5 

Engine, gas, McDonough's ♦310 

Engine, gas, the 106 

Engine governor. Perrlne'a *]94 

Engine of Stiletto +406 

Engine of war, new 181 

Engine, safety, Davy *115 

Engine, steam, Mather's ♦Sia 

Engine. Taylor *3da 

Engine, traction. Page's ♦SOO 

Engines in collision 67 

Engines of ram Etna '175 

Engines, pumping ♦271,277 

Engines, tramway, flreless. 65 

Engineer, locomotive, oldest ,..229 

Engineers, Civil, Society of am 

Englupers, young, advice to. 117 

Engineering, gas, progress 97 

Engineering in architecture 136 

Englni^ering, mechanical 405 

Engineering, steam 405 

Engineering, steam, progreas — 244 

Epidemic at Plymouth 405 

Erysipelas, Jaborandl in 85 

Escapement, pendulum *3'i4 

Etna, ship, engines of *175 

Etrurla, steamship ♦310 

Evaporator, Williams' ^243 

Exercise, amount necessary 359 

Exhibition, aeronautical 161 

Exhibition, American, London.. 17 
Exhibition, Inventions, London, 

21 278 

Exhibition, Nett Orleans '^ 

Exhibition of goods in Chili «l 

Exhibition, Phllada., incident.. 65 
Exploration, Arctic, automatic.. 38 
Etploston, boiler, Cincinnati — ♦IBS 

Explosion, boiler, FrankHn +327 

Explosion of a lard boiler ♦lee 

Explosion on a railway 2 

Explosion, tank, si ngular 327 

Explosions, accidental 358 

Explosions, dust 242 

Explosives from liquids 309 

Exposition, New Orleans ..2. 48, 81. 
100, lia,'^09. +223, 228, ^239, ♦271, 

277,307 

Extinguisher for lamps ♦148 

Eyelet, binding , ... ♦82 

F 

Fabrics, gold and silver 386 

Fabrics, to find weight of silk in. 7 

Faith, healinff by.... 276 

Fails of Niagara 328 

Fan, automatic ♦322 

Fan. paper, how to make 197 

Fauna of lndid>na 385 

Feamer fur 344 

Feathers, ostrich, bleaching 195 

Peet, frost bitten 37 

Fence, barbed wire ^194 

Fence. Glnther's *354 

Fence post, sectional +162 

Fence, wire, tool for 306 

Ferment, alcoholic, new 5 

Ferment , ammoniacal 57 

Ferns, gold and silver 361 

Fever, scarlet 104 

Fever, yellow, vaccination 104 

Elberln nails 198 

Fibers, animal and vegetable 3T2 

Fil ter, De arden 'b *S38 

Filt.er paper, toughened 208,276 

Finish, cast Iron 96 

mr leaf wool 373 

Fire alarm, Chicago 128 

Fire escape, Bone's ♦SS 

Fire escape problem ^325 

Fire escape, Wright's 4 

Fire extinguisher, new 16 

Fire, loss of wealth by 165 

Fire, mode of extinguishing 232 

Flrp, safety against 321 

Pire waste of the country. 21 

Fireplace, Jones' ♦386 

Fish, resuscitating 257 

Fish trap and bucket .. ♦aGO 

Fishermen, a guide to 293 

Fishing center, Gloucester as.... 232 

Pishing, tarpon ♦32? 

Fishways on the Sire ♦135 

Flagging, Bolton 65 

Flux, soldering 340 

Floor covering. papier mache... . 17 
Flooring, French and English .. . 308 

Flowerpot holder ♦328 

Flowers, wild, Maine 36 

Flvlng machine, new ♦22, *374 

PI uke, blood 25 

Foil, aluminum 3 

Forces, equilibrium of 152 

Forest, petrified 175 

Forging, drop, economy 194 

Forms, printers', cleaning 370 

Fossils, teaching of 54 

Fowlcoop, Goddard's ^242 

Freight depot, London 225 

Friction 40 

Prlctinn clutch. Bartron's ^178 

Friction clutch, Simpson's +4 

Friction roller beiir I ng *194 

Fruit drier, Williams' ♦243 

Frying pan, Bock's *146 

Fuel, artificial ♦e? 

Fuel, gaseous 88 

Fuel, liquid, fftr ships -. 358 

Fuel, liquid hydrocarbon 21 

Fuel of large steamers 217 

Fulminate of mercury 7 

Fungus, remarkable "99 

Fur, feather 344 

Furnaces, boiler, draught 68 

Furniture polish 193 

Furniture wood, imitation 10 

Gallery, Paleontologlcal, Paris. *295 

GalUam : 276 

QaJvaQtQ action on iron in sand. 104 
Galvanic action as preservative.. 100- 



Garbage, burn the 213 

iiarbage burning 152 

Gas burner, Browne's '178 

Gas burner. Pence's *211 

Gas, coal, diluted 242 

Gas cock attachment *386 

Gas, cost of in New York 329 

Gas making, profits of 244 

Gas engine, McDonough's ♦310 

Gas engine, the 196 

Gas engineering, progress 97 

Gaslight, magnesia 322 

Gas, natural 17 

Gas, natural, future of 19 

Gas, natural, Pittsburg 115,373- 

Gas, natural, progress..... 407 

Gastar as a health preservative. 70 

Gas, water 244 

Gas, water, ruled out 225 

Gas well, Bellevernon 5 

Gas well, Ohio ; 390 

Gaskets, lead 232 

Gases, dry, combustion in 340 

Gate, drawbridge, new *33ii 

Gauges, pressure *86 

Gauges, spring 288 

Gelatine, blasting.decomposition 338 

Gelatine, uses of 71 

Gellatly, Wm. A 12ft 

Genesta. cutter ♦384 

Genius should be recognized .... 98 

Geology of New Jersey 241 

Germs, how they enter lungs ... 841 

Gilding a dome 26 

Ginseng 276 

Glass sand bricks 227 

Glass, window, how made 392 

Glove fastener, Meyer's 341 

Glove or shoe fastener ^341 

Glycerine vapor for coughs 18 

Gnat, buffalo 231 

Gold and silver fabrics. 386 

Gold dust, bogus 10, 51 

Gold found everywhere 355 

Gold, mystery 35i 

Gold nugget, a large.. 327 

Gold production, Russia 10 

Governor, engine, Perrine's. — ^194 

Grade, railway, steepest 162 

Grain drier and cooler ^211 

Grain in cast iron 320 

Grass, China ... 339 

Grate bars, straightening 116 

Grip, cables railway ♦SOe I 

Grotto, wonderful. 5 j 

Gkiard and weeder — ^67 ' 

Gulf stream, life in 56 

Gam, chewing, tricks of trade. . 3^5 

Gun sight, electric +402 

Gun, the biggest 180 

Gun, 110 ton a^g 1 

Gunpowder, invention of 57 > 

Gunpowder, liquid 323 

Guns, long range 374 

Guns, navy, our 361 

Gutter, cornice, Newton's ^354 

Gutta-percha. artlAclal . . 26 

Gutta percha tree 407 

H 

Hack Indicator, new 5 

Hsemostatic, anew 296 

Hairjgray 231 

Hammer, power, Vulcan ^275 

Hammer, steam. Bell's ♦323 

Hands, heat andcold to 856 

Hands, physicians', cleansing.... 392 

Harrow, improved ^98 

Harrow. Patch s. *371 

Hat asacamRra *227 

Hat holder, Haubner's ♦Si 

Healing by faith 276 

Health, clitn ate and 181 

Health, errors concerning 325 

Heat distributer, Hunt's +276 

Heat, effect on iron columns .355 

Heat, waste, from chimneys. ..306 

Heating by electricity 80 

Hebrew Technical Institute 405 

Helenina, antiseptic 357 

Herat 256 

Hero, ayoung 53 

Herring, curing 245 

Hobby horse, Spiznass' ^292 

Holes, tapering 339 

Holland, defenses of. 198 

Hops, to preserve ... 41 

Horse dealer. Sir A. Cooper 4D5 

Horse, Percherou 114 

Horse shoe, Pryor's "SI 

Horses, cancer in 113 

Horses, cavalry, training 200 

Hotchkiss, B. B 129 

Hudson's Bay route to Europe . . 17 

Hjaloglyphotype 377 

Hydraulic machinery ...'. ..♦223 

Hydrocarbons as fuel 21 

Hydrophobia, treatment 260 

Hypnoscope 'SS 



Ice conveyer, Conger's ^274 

ice creepers, liird's 'KiB 

Ice machine, Allen 87 1 

Ice palace, impromptu 137' 

Ice planer. Smith's *35 I 

Icequake 178 I 

Ichneumonldae 183 

Illness, avoidable 105 

Imperieuse, H. M. S... ♦SSI 

Indiana, fauna of 385 

Induction, earth's, hearing 

Industries, America n 

Industry, new.... 

Infants, water for 

Injector, Unique 

Ink, engrossing (13) 

Ink recipe (17) 

Ink stains, removal of 

Insect powder, toxic effect 

Insulating substance 

Invention as an art 

Invention needed 

Invention, prize tOt a 

Inventions, agricultural S7, 42, 

58, 73, 89. 107, 121, 138. 153, 169, 

186, 202, 218, 2S3, 249, 265, 281, 297, 

313,329,345,363,378,893. 

Inventions, engineering — 27, 42, 

68. 73, 89, 107, 121, 138, 153. 169, 

186, 202, 218, 233, 249,265,281, 297, 

313, 829,345,362.378,393, 

Inventions Exhibition, London, 

Inventions, mechanical — 27, 121, 

138. 169. 281, 297, 345, 378, 393, 

Inventions, miscellaneous. .11, 27, 

42. 68, 73, 107. 121, 138, 1.53, 169, 

186, 2Ce. 218,238. 249, 265, 281, 

297, 313, 329. 345, 362, 378,393, 

Inventor and machinist 

Inventors, chance for 

Inventors, hints to 

Inventors, opportunities for 

Inventors, prizes for 

Iridium 

iron and steel . burnt 

Iron, bending cold 386 

Iron, cast, grain In ^0 

iron, cast, Onlsh of 96 

Iron, cast, malleable 1I2 

Iron rolumns, effect of heat on.. 355 

Iron columns, safe loads on 164 

Iron in sand, galvanlo action on, 104 

Iron pyrites 246 

Iron straps In carpentry 178 

Iron trade, revolutions in 215 

Iry lawns ..328 



Jaborandi in erysipelas 85 

Jack frost bites 32 

Jack of all trades 224 

Japan at N. Orleans Exhibition.. 400 
Jetties, Mississippi, success 32 

li. 

Kaolin beds of Pennsylvania ... 321 

Keel, Hammond's ♦ISO 

Keller, J. J., death of 321 

Knives, table, Cox's ♦SSe 

Knowledge, personal 176 

Krupp Essen Works 7 



Label registration 272, 273 

Labor and thought 199 

Labor, English and other 53 

LakeMOe'rls 35 

Lake, salt, Texas 165 

Lampblack, spontan. combust... 261 

lAiiap»eieotrlOjin6dloai....^ 39j 

Lampttttngnlshe r ,..,, „..*14B 
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Langley.Prof., at Royal Inst.... 356 

Lard boiler, explosion of 'lee 

Larynx, photograph y of *179 

Lathe fits 240 

Lath, Morrison's '162 

Launch of the Mersey .108 

Law, boundary, English 104 

Lawns, ivy 328 

Lead gaskets 232 

Lead In enamels 260 

Leap, a fatal 344 

Leaping, art of +343 

Leather, softening 112 

Leather, trade names of.. 26 

Lemons for malaria 403 

Lessepsand French Academy... 353 

Level, spirit, Grams' *98 

Level, spirit. Tyler's +67 

Leveling Instrument *4 

Liberty, statue, of ♦375, 400 

Life, a fight, for *231 

Life insurance company, thrifty, 144 

Light, a new. 146 

Light, amyUacetate .... 26 

Light, electric, America 52 

Light, electric, domestic 40, 68 

Light, electric, for care t405 

Light, electric. London 22 

Light, electric, Lumley 890 

Light, electric. Standard :*261 

Light, electric, tests 355 

Light, electric, Venice 401 

Light, gas, magnesia. 322 

LiKht, lime, new 385 

Light ships across the Atlantic. 160 

Lightship on cable tracks 245 

Lightning rods for humunbelngak364 

Lime light, demonstration 385 

Lines, trunk, United States 386 

Liniment for rheumatism 178 

Link, missing, discovery 390 

Lion, lung disease in 201 

Liquid of Fromherz 328 

Livestock transportation 248 

Lobsters, habits of 809 

Lock, sash bolt ♦258 

Lock, seat, Maibach's ♦SO 

Lock, seal, Keeve's *210 

Lock, trunk, Dupont's ^291 

Locomotive, a large 290 

Locomotive bogie nefi 

Locomotive, electro-magnetic, ..^134 
Locomotive engineer, oldest.... ^9 
Locomotive for wire rope road . . '8 

Locomotives, huge 258 

Locomotive, passenger. ♦SOS 

Locomotion, study of ♦ISS 

Locust, expected ad vent .. ..320, 389 

Logs on Nevada Mts 181 

London, crowded 133 

Loom, hand , Eugenie ■*216 

Loom, hand, Penelope *215 

Lord. Horace.... 160 

Low temperature experiments .. 292 

Lumber, usein Mexico 34 

Lung disease in a lion 201 

lU 

Machinery trade, future of 340 

Machinist and inventor 3 

Maigenta. ship, loss of 3.'i9 

Magnesia gas light 322 

Magnetic Induction, earth's, 

hearing 343 

Magnetsto curedisease 9 

Malaria, lemons for 403 

.viau, insensible, to carry 328 

Man, working power of. 192 

Manufactories, organization of.. S36 

Manure, sawdust as 135 

Marble, Carrara 103 

Marble, to clean — 164 

Mary Powell beatea byyacht.. .*383 

Measurements, relative . 3M 

Measures, Mexican, ancient.. 312 
Mechanic, capital, to increase. . 16 

Mechanic, the practical 853 

Mechanical engineering .. 405 

Mechanics, artistic 22S 

Mechanics' capital 144 

Medical notes 85 

Mercury, detection of 101 

Mercui-y, fulminate of 7 

Mercury, native, in Louisiana... 808 

Mersey, launch of 308 

MetaT, Bahbift......:. 99 

Metals, coating 12O 

Metals, expensive 7 

Metals, scale hardness 4 

Meteoric dust; 83 

Methods, improved 64 

Metric system 24 

Metrical abbreViatioQs, new 105 

Mexico, trade with 116 

Microphotoscope 55 

Microscope, new . *178 

Migration in Florida 241 

Military shield, new 384 

Milk, bad flavor in inu 

Milk, preservation of 102 

Milldams 70 

Mill machinery. Improvements.. 360 

Mills, built-up ... 128 

Mills, teeth of 320 

Mills, wind 312 

Millstone cement. . 120 

Milling exhibition, Paris 6 

Mind cure, the 388 

Mine railway ^258 

Minerals, to identify 41 

Miracles, modem 180 

Mlssinglink, discovery 390 

Mississippi, defiectlon on 7 

Mississippi, source of 101 

Miter box, Powell's *114 

Monkey, white nosed ♦858 

Monument. Washington... 3,144,161 

Motor, electric, trial 324 

Motors, small, compressed airf or S20 

Mother of pearl ♦199 

Mother of pearl designs 259 

Moquls, dance of 86 

Mount Washington, top of 114 

Mouse, deer, nest of +9 

Mullein for couffbs 119 

Mullein leaves in consumption. . 385 

N 

Nails, cut and wire 288 

Nails, flberin 198 

Nails, steel vs. iron 147 

Navies of antiquity, study ^39 

Needle and thread plant.. ..♦407 

Nests, monumental *2^ 

Neuralgia of stomach 275 

Nevada a c the Exposition lUO 

Never heard from 359 

New Jersey, geology of 2H 

New Orleans Exposition. *271, 277, 807 

New york harbor, entrance 63 

Niagara Falls Park 353 

Niagara Falls 328 

Nickel on zinc 40 

Nitrogen, solidification of 274 

Norwegium 357 

Noses, changing style i02 

Nursing, home... 3 

Nut lock, Campbell's ♦ISO 

O 

Oak, darkening 132 

Observatories, constructi'U of.. 180 

Observatory. Dearborn 57 

Observatory, Lick, progress 66 

Occupation, choice of 344 

Occupation, choosing a 385 

Ocean waves, action of 293 

ai.boringfor, Pennsylvania.... 399 

Oil, cotton seed ;. . 116 

Oil from soapsuds 259 

Oil, Harlem (10) 90 

Oil. hypodermic injection 356 

Oil In sea storms 3t5 

Oil of turpentine 31 

Oil, olive 101 

Oil, olive. Industry 388 

Oil on the water 377 

Oil on the waves 293 

Oil, porpoise 241 

Oil, turtle 162 

Oiler for crankpins ^274 

Oiler, puWey, new ^212 

Oils, aippaf'atus to clean ^294 

Oils, separation of 100 

Olive oil ibdustry, the 388 

Optometer, Bertellng's. *246 

Orange, perfumes, of 307 

Omithornynchus. 305 

Ostrich feathers, bleaching 195 

Oxalic acid 24 

Oxygen, dlllUslon through foil... 105 

Oxygfefiforphthlals 25 

Oxygen mshttfacture 361 

Oystef^tfihacUy of Itfo m 



Oysters 10 



Palace, Ice, impromptu 137 

Paleontology, gallery of, Paris. .♦296 

Paper fan, how to make 197 

Paper, filter, toughen ed 208, 276 

Paper, manufactureof ♦€ 

Paper, parafflne, use of 132 

Paper pulp, preparation 24 

Paper slippers 30? 

Paper, tracing, forms of 267 

Paper varnish, waterproof 38 

Paper, wall 292 

Park, national, N.S. Wales ]0 

Park, Niagara Falls 353 

Paraf, Alfred 309 

Paraldehyde, to disguise taste . 272 

Patent commissioner, new 232 

Patent, infringement of iJ43 

Patent office changes 256 

Patent office e zBminatlons 192 

Patent property, value... 261 

Patent, the fi^^t 135 

Patent, commissioner, new 19i 

Patents, commissioner of 128 

Patents, decisions relating to. 10, 

104, 367 

Patents for April . 1885 304 

Patents, Hawaiian 289 

Patentees, why fail to resize ... 225 

Pattern making 368 

Pea sheller, mechanical ^355 

Pearl, mother of 1'199 

Penholder, Arnold's *84 

Pencil marks, fixing 2 2 

Pendulum escapement ^324 

Peptonization 51 

Percheron, the 114 

Perfumes of the orange 307 

Perpelte, new sugar 105 

Pessimist, growl of a 361 

Petroleum cans, on ship. 65 

Petroleum in Russian 216 

Petroleum wells, Caspian 290 

Photo notes 263 

Photograph, large 198 

Photographic camera, portable.. *294 

Photographs on glas*' 120 

Photography, amateur 247 

I 'hotOKraphy, artistic 803 

Photography by artificial light.. 312 

Photography in banking 35 

Photography of the larynx H79 

Photometer, registering *399 

Photo-sensltometric tests ^262 

Phthisis, oxygen for 25 

Phylloxera, quicksilver for 26 

Piano, improved ..♦403 

Piano stool back *228 

Plck:les, cucumber, to make 392 

Pile. Jablochkoff.. 70 

Pipeline, Egyptian 229 

Pipe wrench, Morrison's *34 

Pipes; cement, for drains 84i 

Pitman, sewing machine *402 

Platin?, brass 181 

Planchette *247 

Planets, aspect of for April ... 193 
Planets, aspect of for February. 49 

Planets, aspect for June 887 

Planets, aspect for March 129 

Planets, aspects of for May .... 280 

Plant, century *407 

Plant protector. Brown 's *116 

Planter, potato and tree ^274 

Plants, electric light, efiect 97 

Plants under trees 407 

Plaster, hardening . . . .?09, 342, 869, 387 

Plow, Cleveland *3S9 

Plumbing under Edward III 21 

Pneumatic postal tubes 209 

Pneumatic syst. rt'. Union.. ^95, ♦lOO 

Pneumonia . . 197 

Pneumonia, Dr. Dowling on 161 

Pocket and cap, Heller's *276 

Police, tests of strength 26 

Polish for furniture 193 

Polishing-materials 87 

Polograph, the 162 

Pony. Shetland 114 

Porcelain, manufacture of. 20 

Porpoise oil 241 

Portraits, composite l32 

Post, fence, sectional .w. ♦162 

Postofflce. London 244 

Postt^e, new rates of 341 

Postage, newspaper 116 

Postal system, pneumatic 4 

Postal tubes, pneumatic 209 

Post hole auger, new *B2 

Postmasterahip, New York 226 

Pots within pots 24 

Power, compressed air 273 

Power, divlslnn of 180 

Power, electrlctransmission of. . 225 

Practice and theory 404 

Press, baling, Brasner's .♦338 

Press, Stiles' ♦SI 

Printers' forms, cleantog .... 370 

Projectiles, velocity 277 

Propeller for boats, Batz's *191 

Pruning trees ♦261 

Pulley, loose, improved 224 

Pulley oller.new ..*212 

Pulleys, w ebbed 144 

Pulpit, echoes from 339 

Pulverizer, pneumatic *168 

Pump, double plunger *275 

Pumps for the Soudan 217 

Pump, quadruple *67 

Pumping engines, Lamater's *271 

Punch, cold Iron ^259 

Pursuit, choosing a 385 

Push button for bells "404 

Pyrites, iron. 246 



Quarries of Carrara 

Quicksilver for phylloxera.. 



Rack for bags ♦328 

Rack for notions ♦.366 

Rags, disinfection of 149 

Rail fastening, new ^34 

Rail mill engines ^102 

Rails, steeUn United States 5 

Railroad grade, steepest 162 

Railroad signal ♦SO? 

Railroad ticket hold er +130 

Railroad tie, metallic +322, ^354 

Railroads, trunk. United States. 386 

tailway, Arlberg 99 
ailway. cable, grip ♦SOe 

Railway, cable, Philadelphia ^117 

Railway, electric, Philadelphia. .. 406 

Railway improvements 69 

Railway, Mersey 69 

Railway, mine "258 

Railway, Mt. Washington 303 

Railway, Novorosslcfc 85 

Railway progress in Africa 336 

Railway school 182 

Railway, ship, Tehuantepec. 87,197 

Railway, ship, the 389 

Railway stops 133 

Railway tamplngmachine ^402 

Railway train, telegraphing f rom^llS 

Railway, wire rope, Superga ♦S 

Railways, Mexican 26 

Ram Etna, engines of +175 

Ramie, process for.. 241 

Read less, thhik more 312 

Refrigerants, powerful 291 

Refrigerating machine 246 

Refrigerator cars 290 

Ref rigerator, Heintz's ^163 

Regenerator, Hulme's ♦lU 

Restaurants, machines for ♦326 

Resin arid turpentine 31 

Revolution counter, simple ♦TO 

Rheumatism, liniment for 178 

Rblgolene as an anaesthetic 167 

Rhododendron, new ♦55 

Rice pan casting 359 

River, Subterranean 35, 102 

Rivers, purification of 26 

Roof, slate-tar 164 

Rope making ; 402 

Roses, management of 356 

Rot. dry, contagiousness 809 

Rowing apparatus, Doscher's "t^SO 

Royal Society soiree 386 

Rubber boots, how made 68 

Rubber, dissolving 267 

Rudder, a hvdraullc 293 

Rudder, Alaska's, 145, *148, ♦301, ^216 
*232 

Rudder, broken, Alaska's ^♦143 

Rudder of Alaska, repair ♦IT? 

Rule of life, laying down 120 

BuliDg machine, Nobert*s 890 

RastQeiaem. 272 



Safe deposit vaults, new use . x65 

Safety-valve, new ♦18,^390 

Salt lake, Texas 165 

Sand bags for warmth .• 200 

Sash bolt lock ♦958 

Sash cord fastener ,♦306 

Saw, band 149 

I Saw dust as manure 135 

Saw scroll. House *162 

Saw swage, Sfoun g's ^162 

Saw tooth, insertible .1 *371 

Sawtable, new ^243 

Sea, inland, African 264 

Seed, caraway ; 182 

Sensitometerscreen ^262 

Sewage, experiment with 57 

Sewage Paris, disposal -372 

Sewage process, new 292 

Sewing machine, hat lining ♦igs 

Scarf pin, electric light 81 

Scarlet fever, management ..104 

School, railway 182 

Schools, trade, New York *l% 

Sciatica, treatment of 85 

Sciences, Academy of. National, 296 

Scoplon, habits of. 84 

Scouring paste (20) 282 

Shaft revolutions, to count *70 

Shaft support *84 

Shaft tugs. Bock's, +146 

Shafts sunkby freezing +212 

Shafting, hollow vs. solid 279 

Shavings, clergymen on .128 

Shearing machine, hydraulic ♦ISS 

Shears, power *S58 

Sheep, treatment of 373 

Shield, military, new 384 

Ship, armored , usel ess l&O 

Shipbuilders, English, idle 19 

Ship canal, new 131 

Ship canal, St. Petersburg .... 377 

Ship of war, Turkish 68 

Ship railway, Tehuantepec 197 

Ship railway, the 889 

Ship, war, Brazilian 115 

Ship, war, German, new 401 

Ship, war, Japanese ..392 

Ships, air, navigable +99 

Ships, co8tly,aretheyneces8ary? 353 
Ships, Jight, across the Atlantic. 160 

Ships of war, British, new ♦351 

Ships , repairs of 50 

Shipping case, new ^130 

Shhl bosom, Lee's... ♦es 

Shoe, brake. Pitard's *386 

Shoe fastener, Meyer's 341 

Shoe or glove fastener ^341 

Shoes, grades of 26 

Shoes, rubber, how made 68 

Shoes, sham 358 

Shoemaklng, factory 106 

Shop driving 81 

Shop remedies 96 

Shot, how made €5 

Shovel, snow, mammoth ♦323 

Showbills transparent 71 

Shrubs, hardy 276 

Shutter worker, Brown's *GS 

Sickles, TheophilusE 112 

Signal, railroad.. ^307 

Signal for railway crossing ^51 

Silk, antiseptic P5 

Silk cannon 25 

Silk In fabrics, weight of 7 

SlUiman, Benjamin 69 

Silver and gold fabrics 886 

Siphon, experiments with *166 

Size, a new 152 

Skate rollers 200 

Skating, roller, medical view 248 

Skid, car, Rowe's ♦IS 

Skins, how to tan 3 

Slate, facts about 33 

Slate-tar roof 164 

Sled, Baum's. ♦258 

Sleeplessness 101 

Sleeve button. Wall's ♦ISO 

Slippers, paper 807 

Slipping by sympathy 104 

gmoke prevention 88 

Snakedanee, Moguls' 36 

Snow shovel mammoth. *.K3 

Soap bubUe experiment , .*S91 

SdftphoWeii, Bryant's >.. ^322 

Soap, siiier (12) 298 

Soapsuds, oil from 259 

Society of Civil Engineers 889 

Society, Royal, soiree 888 

Soda, nitrate, prizes 342 

Soldering-fl ux 340 

Sorghum 260 

Sparrows, peppering 374 

Spider, bird ^247 

Spontaneous combustion 279 

Spring bed bottom *370 

Spring clip, Maynard's ♦SO 

Spring, door. Clark's ^34 

Spring gauges 288 

Square in battle 117 

Stager, General Anson 226 

Stanley. Henry m *19 

Statue, Assyrian, ancient 325 

Statue, Bartholdi 336 

Statue, heroic, casting .^.♦255 

Statue of Liberty... *3^5, 400 

Steam engine, Page's ♦sgo 

Steam engine, portable ^342 

Steam engine, Taylor ^339 

Steam engineering 405 

Steam engineering, progress 244 

Steam hammer, BelPs ♦323 

Steam on tramways 10 

Steam wheel, powers ^211 

Steam yacht Stile' to *883 

Steamboats, rapid building 360 

Steamer, a great 276 

Steamer beaten byyacht ♦SSS 

Steamers, Atlantic, fast 861 

Steamers, large, fuel 217 

Steamship Etruria ♦SIO 

Steering the Alaska 177 

Steel and iron, burnt.: 3 

Steel bridge. South Africa 17 

Steel, cheap... 215 

Steel, lettering upon 8 

Steel, melted, structu re of 356 

Steel, molten, compression 376 

Steel numbers 310 

Steel rails in United states 5 

Steel tools, efl^ect of cold 390 

Steel, to toughen 33 

Steel, treatment of 96 

Steel vs. wrought iron. 217 

Steel. Whitworth 145 

Stiletto, engine of +406 

Stiletto, yacht *383 

Stomach, neuralgia of 275 

Storms, oil in 305 

Stove door litigation 8 

Stove Implement; new ^146 

Stove. Williamson's .♦248 

Stoves and ranges, top for ...♦248 

Stoves, oil, heat distributer for. .*276 

Straps, iron. In carpentry 178 

Succees, stepping stone to 324 

Suction fitting, new *164 

Sugar, a new , 106 

Sugar from potatoes 66 

Sugar machinery. American 326 

Sulphur flresf or cholera 71 

Sun, artificial ♦2?0 

Superstition, queer 4(A 

Surgery.experimental 52 

Surgery of dynamite 244 

Surgical experimenting 216 

Swage, saw, Young's *162 

Swedish coast, rise of 56 

Syncope, treatmentof *24 



Telephonic transmission lOT 

Telescope, air and th,e 246 

Telescopes, concerning 208 

Temperance society, novel S5 

Tempering process 22£ 

Temple of Baalbec 288 

Thermometers, Richard's ♦se 

Thermophote ♦399 

Thill holder. Watt's ^226 

Thomas.S.G i65 

Thought and labor 199 

Thought, presentation of 405 

Ticket holder, Gilley 's *18U 

Tie, railway, metallic ♦354 

Tie, railway. Van Orman's ^242 

Tie, railroad, new *S22 

Timber, distribution of 293 

Timber, durable 84 

•Tim her framing machine *S& 

Timber, preservation of 404 

Timber, when to cut. aT4 

Time check system, new 228 

Time, decimal system 228 

Tin, American 240 

Tin, colored varnishes for 226 

Tire tightener, Rude's ^194 

Tobacco, advantages of 361 

Tool grinder, Stiles ♦Si 

Tools, sharpening 317 

Tools, steel, effect of cold 390 

Tools, temper of, 326 

Torpedoboats, English fleet ^73 

Torpedo boats, new 276 

Torpedoes of Austrian Navy ♦ISI 

Torpedo reminiscence ... 357 

Torpedo swimmers, old and new. 304 

Tower, 1,000 foot ^23 

Toy, a novel ....*292 

Toys, mechanical 22 

Trace buckle, new ♦115 

Tracing paper, formsof 257 

Trade as a refuge 128 

Trade marks, registration.. .. 272, 273 
Trade schools, New York..... ...♦196 

Trade with Mexico 116 

Train, a valuable 258 

Tram car,electric, new 324 

Tramway engines, flreless 65 

Tramway, steam, economical 115 

Tramways, steam on 10 

Trapand bucket, fish ♦290 

Traveling, aerial 369 

Tree, gutta percha. new 407 

Tree planting, a day for 292 

Trees, large, removal of 209 

Treesof the United States 372 

Trees, ornamental , 261 

Trees, ornamental, pruning *264 

Tricycle, six seat ^370 

Tricycle, Columbia »200 

Tricycle. Vossmer's ^98 

Triple effect apparatus ♦SO? 

Trunk lock, Dupont's *iSl 

Tube, making a 160 

Tuning forks, hydrodynamic *2U 

Trunk lines in United States.... 386 

Tunnel, Channel 384 

Turpentine and resin 31 

Turret bed, leveling a. . . 292 

Turtle oil 16^ 

Twine machinery 357 

Typhoid at Plymouth ...405 

U 

United States, condition 61 

Unloading apparatus ♦ISl 

Uruapan ware 21 



Vaccination In yellow fever 104 

Valve, reversing, Moore's ^227 

Valve, safety, new ♦IS, •SgO 

Varnish, pap> r. waterproof .... 38 

Varnishes, colored, for tin 226 

Vaults, safe-deposit, new use. .. 166 

Vegetable fibers 372 

Velocipede, aquatic ♦lOS 

Verbena as a sudorific 86 

Vermilion, ancient use of 164 

Vessels at sea, communication.. 133 
Vessels, construction of.... j,,.-.*„^i30 
Vibrations. stojM»lngJ^.rirrr:r7-vr;^^ 
Victoria ^gia7T7r?Trr7.....^:....>..W 

Vipers, blowinc, migration of **9fll 

Vision, laws of ♦387 

Vlvlsectlon.experlmentsin...... 22t 

Voltaic cell, Bennett's 325 



Table,drop-leaf , revolving ^370 

Tamplngmachine ..*402 

Tank explosion, singular 327 

Tanning skins 3 

Taper fit 48 

Tar, gas, as a health preser'tive.. 70 

Tar, natural stream 341 

Tarpon fishing +327 

Tea, quality, estimation 277 

Technical Inst. , Hebrew 405 

Teeth of mills 320 

Teeth, replacing 215 

Teeth, when to clean 10 

Telegraph, induction, Phelps' 275 

Tel graph wires, renewal 231 

Telegraphing from trains ♦US 

Telephone, adylce by 132 

Telephone, Bell, in Canada 97 

Telephone decision, recent 33 

Telephone, field of IT 

Telephone in Paris 257 

Telephone, Ochorowlcz'B ♦263 

Telephones. Chinese 134 



W 

"Wagner, Wm., Prof 66 

Waiefulness, cure for 36 

Walking machine *196 

Wall paper 292 

Walls, concrete, building ♦lU 

Walnut, the..... 292 

Want, an unsatisfied 812 

War between Eng. and Russia... 240 

War engine, new 181 

War ship, German, new 401 

War ship, Japanese 392 

Warships, Brazilian 115 

War ships, British ♦SSI 

War ships, armored, useless 180 

Warvessel, I'etPrsen's ^99 

Warrior, Aztec ♦SS 

Washington Monument.... 3.145,161 

Washington, the new 182 

Wasp, mason ♦TT 

Watch hands, reddening 185 

Watch movements, cleaning 67 

Watch, one wh eel 261 

Watches, Swiss, for America 37 

Water blasting 175 

Water conductor protector. ♦367 

Water cooler, new 26 

Water, drinking, zinc in 277 

Waterfl ashing into lee 149 

Waterfor inftnts 26 

Water gas 244 

Water gas ruled out ..225 

Water pipe protector .♦236 

Water, pumplngJO feet 165 

Water purifier, van Duzen's.. .♦842 

Water, shoal, alarm for 388 

Watertrough,dangerIn 132 

Water wheel, Rau's ♦SSg 

Water works, Columbus, Ga 273 

Water works on a small scale 226 

Waves, ocean, action , 293 

Waves, oil on the ::93 

Weeder and guard ^67 

Weigh t power machine ^70 

Well, artesian, Bourn 16 

Well, gas, Ohio 390 

Wells, petroleum. Caspian 290 

Whale, capture of 100 

Whale fishery , Calif omia 164 

Whale fishery, Norway ♦Sil 

Wheel, car, sel f-oiling ^370 

Wheel, steam. Power's *2I1 

Whistle, chime, Einlg's ♦lie 

Whoopi ng cough S70 

Windmills 312 

Window bead fastener ^2^8 

Window glass, how made 892 

Windows, frosty, remedy 36 

Windows, open, sleeping with... 146 

Wine in dustry of Cafif omla 6 

Wine, land flowing with 390 

Wire carrier and stretcher *338 

Wire drawing from fluid steel.... 369 

Wire fence, barbed ^194 

Wire fence tool ♦SC6 

Wire nails and cut nails 288 

Wish is father to the thought.... 106 

Wood carving .. 48 

Wood, furniture. Imitation 10 

Wood,Jarrah 48 

Woodpecker, plleated 88 

Wood working tools, power for.. 149 

Woods, specific grav Ity of 407 

Woods, subterranean 22 

Wool, fir leaf 373 

Wool, good 4 

Work too much, do we ? 2.^6 

Workers In England and Amer... 11? 

Working power of man 192 

Workshop, a king's ... 267 

World, age of. 168 

Worm, cabbage, remedy for 112 

Wounded, caring for 100 

Wrench, pipe, Morrison's ^34 



Yacht Stiletto ♦SSS 

Yeast, compressed, machine ^23 

Yellow fever, vaccination In 104 



Zinc In drinking water ... 277 

Zinc, nickel on 40 

Zinc oxide for woonda 8& 
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THE PAYNE AUTOMATIC ENGINE 

Gives more power from same amount 
of fuel ana water than any engine 





made, and r)0 per cent more power than rated at. All 
engines warranted. All sizes and styles, 2 to 250 horse 
power. Send for prices and catalogue A,4. 

B. W. 1»AYNE «fe SOKS, 
P. O. »ox l'20r. Elmirii. N. Y. 

Or our General Sales Office, 88 Liberty St. & 149 B' way,N.Y. 



IMPROVED FOOT and POWER LATHES. 

[ . AND MACHINISTS TOOLS. , 



1 SEBASTIAN. MAY & CO. 

CINCINNATI. 



FOR SAIjE— Patent for metallic packing for piston 
rods and valve stems; also two-thirds of the original 
patent that controls the ball and socitet. Metallic pack- 
ing made under this patent is very simple and can be 
made with small expense, and when combined with the 
ball and socket makes the best packing ever used. For 
particulars call or address 

E. G. HADLBY, 376 Washington St., Boston, Mass. 




CANOrV FLY AND MOSQUITO PROTEC- 
T<tB. for beds. All complete. Agents wanted. Send 
$1.60 to M. F. WIEDBMaJ^N. Burhngton, Iowa. 

ARCHITECTURAL PERSPECTIVE 

for Beginners, with 11 plates of Practical Examples. 
Quarto, cloth. By F. A. Wright. This book will be sent 
to any address, postage prepaid, on receipt of price by 

MfWN &jCo., New York. Price ¥2.60. 

^ Clarrs Steel Gasei RntiDer WleeL 

FOR ROLLER SKATES. 

For use in dwellings, publ c hallB, 
3tc. Will not *3liip or Injure common 
floors. Noiseless. Geo. P. Clark* 
(Box L.) Windsor liOCUs, Ct. 




DRAWING 
INSTRUMENTS. 



illustrated catalogue 

sent on applicatlonto 

Wm. T. Comstook, 

6 Astor Place, 

New York. 



CIVir.jl MECHANICAIa AND| MINING EN- 
GINEERING at the Rensselaer Polytechnic 
Institute. Troy, N. V. The oldest engineering 
school in America. Next term begins September 16th. 
The Kegister tor 1885 contains a list of the graduates 
for the past 61 years, with their positions; also course of 
study, requirements, expenses, etc. Address. 

AAVIU M, GREENE, Director. 







APPLY ELECTRIC MATS YOURSELFg^ . . ^ 

At few points under carpet. Invisible (excels in protection). On** "^-g g & 
reMlptof^lO.uOwillBbiptoanoccupied Territory. AreUable^ a'^S S 
8 Inch alarm. "wo 9-CQ 

micro-chemintrt of poisons. 

By Prof. T. G. Wolmley. Including their Physiological, 
Pathol ogical, en d Leg alRelations, with an Appendix on 
the Detection and Microscopic Discrimination of the 
Blood. A new edition, revised and enlarged, 8vo, cloth, 
with plates. 1885. Price $7.50. Sent, postage prepaid, on 
receipt of price by Munn & Co., New York. 



TO w§LK MEN! 



I suif eringf romthe ef'- 
Ifects of youthful er- 

_ _ Jrors, early decay, lost 

manhood, etc. I will send you a valuable treatise upon 
the above diseases.also directions for self-cure, free of 
charge. Address Prof. F. 0, FOWLER.Moodus.Conn. 



WEAK 



NERVOUS MEN 



Perfect restoration to full man- 
hood, health and vlcor with- 
out Stomach DruKslnjE, asHured to all who suffer from 
nervous and pbyslcal debility* exhausted vltalltj* 
premature decline. Diseases of the Kidneys, Proa* 
tate Gland, Bladder, &c., by the Marston Bolus. Varl* 
eocele cured without surgery. Treatise and testimoniala free. 

DB, H. TKESKOW, 46 W. 14th St., New York. 




KNOW THYSELF. 



A GREAT MEDICAL WORK ON IVIANHOOfl. 

Exhausted Vitality, Nervous and Physical Debility, Pre- 
mature Decline in Man, and the untold miseries flesh Is 
heir to. A book for every man, young, middle-aged, and 
old. It contains 125 prescriptions for all acute and 
chronic diseases, each one of which Is invaluable— so 
foundby the author, whose experience for 23 years is 
such as probably never before fell to the lot of any 
physician. Three hundred pages, bound in beautiful 
French muslin, embossed covers, full gilt, guaran- 
teed to be a flner work in every sense7-mGchanical,liter- 
ary, and professional— than any other work sold in this 
country for S2.50, or the money will bq refunded in every 
Instance. Price only $1.00 by mail, postpaid. Illustra- 
tive sample. 6 cents. Send now. Gtold medal awarded 
the author by the National Medical Association, to tbe 
ofiBcers of which he refers. 

Address the Peabody Medical Institute, or Dr. W. H. 
Parker, No. 4 Bulflnch Street, Boston, Mass., who may 
be consulted on all diseases requiring skill and experi- 
ence. 

STOCK-BREEDma.— A PRACTICAL 

Treatise on the Application of tlicLawsof Bevelcjpment 
and Heredity to the Improvement and Breeding of 
Domestic Animals. By Manly Miles, M.D., late Profes- 
sor of Agriculture to the Michigan State Agricultural 
College. With illustrations. This book should be in the 
iiands of stock raiser and farmer. For sale by Munx & 
Co., New York. 12mo, cloth. Price $1.50. 




ECONOIMIC MOTOR CO.'S 

GAS ENOINES. 

Best m principle, workmanship, and mater als. 

An unequaled small Motor adapted to all uses. 

Simple, Safe* Economical, Durable. , 

Four sizes: 1 H. P., J-i H. P., 1 man power, and a SewlngMachlne Afotor. 

Send for Circulars. 

ECONOMIC MOTOR CO., 

9 CORTLANDT STREET NEW YORK. 



NEW YORK BELTING AND PACKING COMP'Y. 

The OldesC and Ijarffeat manufacturers of the Orifffnal 

ozjXid -^ XT Xj o .^ sr I o? s: 

B r y "XPV Ix o o 1 s . 

Ill other kinds Imitations and Inferior. Our name is stamped in full upon all our 
lard BEL,T1NU, PACKINU, and HO!«B. Address 

Kmerywiieei. Wai-ehonse: 1 5 Park Row, opp. Astor House, New York. 

J^DfcHisEVERTDepV^T^reas. Branches: 308 Chestnut St., Phila., 167 Lake St., Chicago, 62 Summer St., Boston. 




Building and Slieathing 
PAPERS. 



ROOFINB 



MATEUIAL,S, 

CARPET I.IN- 
IMGl<, ASPHALT, 

&c. 

Warren Ehret Roofing Co 
S.34St.Phila.,l>a. 



posrs Hiw 




x>osx<x'X've; ^iLm.j^si?. 



RON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNER8VILLE, INO. 
S. S. TOWNSBND, Oen. Agt.,S80ortland8t.,9Do7St, 
OOOKE & CO., Selling Agts., 22 Cortland Btreet, 
JAB. BEaSB b CO., SelUnsr Agts. 9 Day Btreet, 

SEND FOR PRICED CATALOGUB. 




THe Williams EVAPORATOR 

In Tliree Sizes. 

No. 1, capacity 50 to 75Bu. Apples in24 hrs- 
" 2, " T5 " 110 " '' 

** 3 " 125 " 175 " ** " 

Manufactured by S. E. SPROUT, 

Muucy. LycominRCo., Pa.,U. S. A 



FOR STEAM OR HOT WATER HEATING 

-3EN0 FOR DESCRIPTIVE "ATALOGUE ;7 
X »■ ^ _ O'F T\A"L. „.» ^ /._> 



I^G lRONCO.650 COMMUNIPAW 



THE RAIIilTAY BUIIiDER. AHAND- 

book*for Bstimatinff the Probable cost of American 
Railway Construction and Equipment. By William J. 
Nicolls, Civil Engineer. Illustrated. In one volume, 
full bound, pocket-book form. Price ^2. This is an in- 
valuable book forrailroad men. Address MUNN & CO., 
361 Broadway, New York. 



Telegrapli and Electrical 

Medical Batteries. Inventors' Models, Experi- 
mental Work, and fine brass castings. Send for 
catalogue C. E. JOlffES dc BKO. Cincinnati, O* 

It is importaat to us that you mentiOD this paper. 



ELEVATORS 

With best safety devices for Passenger and Freight Ser- 
viee.-MORSB, WIIXIAMS & CO., Propr's. 

Morse Elevator Works, Philadelphia, Pa. 



SHAFTING, 

PULLEYS, 

HANGERS. 

PATENT FRICTION CLUTCH, 

Infernal damp Couplings. 

Send for Illustrated Circular and discount sheet. 

Friction Clutch. A. & F. BROWN, 43 PARK PLACE, NEW YORE. 





Friction Clutch. 



THE 

PUSEY& JONES CO. 

Wllmiufftoiit Delaware. 



BUILDERS OF ALL DESCRIPTION OF 



THE COPYING PAD.— HOW TO MAKE 

and how to use ; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made ; now to apply the written 
letter to the pad; how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



I New Catalogue of Valuable Papers 

contained in Scibntifio AuiiRlCAN suppiJlMEirr, gent 
free of Gharge to any address. 

MUNN cfc CO.. 361 Broadway, N. T. 



DRAWING 
CARDS. 



Size lOxlSJi". Price $8.00 per 100. 
Used and recommended by many 
draughtsmen. Sample by mail, on 
receipt of 10 cts. William Mann, 
Stationer, 529 Market St., Phila. 



FOR SA IjE. Patent for " Transplanters " to trans- 
plant plants, etc. All kinds. State rights or entire cheap. 
BLAM A. GROSS, Camden, N. J. 




Lyon & healy, 

state & Monroe Sts,, Chicago. 

will send yoii their 

BAND CATALOGUE/ 

for 1(186, 140 piges, 300 en^ravings'l 
of iDEtrumentt, Suits, Caps, Belta,^ 
Pompons, Epsulets, Cap-Lamps, \ 
Stands, Drum Major's Staffs and _ 
Hats, Sundry Band Outfits, RepaHne 
Materials, also includes Instrurtion and 
Exercises for Amateur Banda ; and a Cat-^ 
'alogut: of choice band music, mailed frc^e. 




BICHROMATE OF POTASH PILES.— 

Description of a new arrai eement of Grenet's bichro- 
mate of potash pile, making it an apparatus of great 
constancy and convenience. II ustrated with three fig- 
ures. Contained in Scientific American Supple- 
ment, No. 45. 1. Price 10 cents. To be hud at this office 
and from all newsdealers. 




COMBINING WEIGHTS, VOLUMES, 

and Specific Gravities of Elements and Compounds. Ab- 
stract of a paper by William Farmer. Contained in SCI- 
ENTIFIC American Supplement No. 455. Price 10 
cents. To be had at this office and from all newsdealers. 



PYROMETERS 

MDiTLsn's, ■OBsw's.uidsmni's a 
PBESSUBE OUAGES 
Sot-Well THEBMOMETEBS 

ANEMOMETERS 
SAFETY LAMPS 

BABOMETEBS 
SALIKOME TEBS 
\ Mining and Meteorological 

Instruments at mr; deiFrlpUon. 

Iiist and Description of our Ten Catalogues sent free 
on application. 

JAMES W.QUEEN & CO. 
924 Chestnut St. Philadelphia 



BEFBESHING BECEEATION. 

With our imrtDOled amateur photographic outfits pic- 
tures of the highest degree of excellence may be obtain- 
ed. Call at our store or write for Manual of Instruction. 
Sp-nt gratis. SCOVILL M'F'G CO. Established in 1802. 
Salesrooms, 423 Broome Street, New York. W.Irving 
Adams, Agent. 




ROCK BREAKERS AND ORE CRUSHERS. 

Wemaimfacture and supply at short notice and lowest rates. Stone and Ore Cmshers con- 
taininc^thetnTentlon described in Letters Patent, issued to Eli w. Blake. June 15th. 185S. togeth- 
er with Nrw ANT) VAiiiTABi-B Impkovemekts, f or which Letters Patent were granted May 11th 
and July !^b, 11^. to Mr. S. L. Marsden All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

FARRKI^ FOUNIIRV AND MACHINE CO.. lYinnufi-s., Ansoniii, Conn. 
COPELAND «& BACON. Asrents. New York. 




iiUi!M4! 



WOf^K.5 WITHOUT fWCiNEER, DF\ BCILEK, STEAM COAL OK ASH STAF^TSAT ONCE AND IS 

FKEEOF DANCER R P,t Ok EXPl.C S -0 N. 1 .. £5 tlOR'.E POWCR, l^CHLCICHER SCI " ° "" 

47 DEY ST. iMtVJ YORCx. 214 RANDOLPHS! CHICAGO .33o' 8> vvniMur STs philadelphl 



ROOFING 



ROOFING for BulldinKs of every description. 
Light, Easily Applied, Inexpensive. BVIIiDING _ - 
Sackett's Wateniroof Sheathini;. Clean to Handle,_Ii 



3 description. Durable, 
VII'DING PAPEB- 



oiis to Molstnre. Water, ana Gaseg. NEW YUK: 



TA]l( 



irvi- 



BUILDING PAPER. 



Scientific American 
BOOK IjIST 

To Eeadeis'of tlie Scientllc American: 

By arrangements with the principal 
publishers, we are now enabled to supply 
standard books of every description at 
regular prices. 

The subjoined List pertains chiefly to 
Scientific Works ; but we can furnish 
books on any desired subject, on receipt 
of author's name and title. 

1^" All remittances and all books sent 
will be at the purchaser's risk. 

11^° On receipt of the price, the books 
ordered will be sent by mail, unless other 
directions are given. Those who desire 
to have their packages registered should 
send the registration fee. 

11^' The safest way to remit money is 
by postal order or bank check to order of 
Munn & Co. 

ICWA catalogue furnished on applica- 
tion. 

Address IVIUNN & CO., 

361 Broadway, New York, 
Publishers of the " Scientific American " 

Bain. -MENTAL SCIENCE. A Compendium of 
Psycliology and the History of Philosophy. De- 
signed as a Text-Book for High Schools and Col- 
leges. By Alexander Bain, LL.D. Igmo, cloth, 
leather back $1.50 

Bain.— MIND AND BODY. By AlexandCT Bain, 
LL.D $1.50 

Bain.— THE SENSES AND THE INTELLECT, 
By Alexander Bain, LL.D., Professor of Logic in 
the University of Aberdeen. Third edition. 8vo, 
cloth $5.00 

Baldwin, Wm. J.— STEAM HEATING FOB 
BUILDINGS; or. Hints to Steam Fitters. Being 
a description of Steam Heating Apparatus for 
Warming and Ventilating Private Houses and 
Large Buildings. Third edition. With many il- 
lustrative plates. 12mo, cloth $2.50 

Ball.— ASTRONOMY: Elements of. By Robert 
S. Ball, Koyal Astronomer of Ireland $2.26 

Bartholow.— MATERIA MEDICA AND THER- 
APEUTICS. By Roberts Bartholow. Adapted 
to the Sixth Decennial Revision of the U. S. 
Pharmacopoeia. 8vo, cloth $5.00 

Batty.-HOW TO HUNT AND TRAP. Containing 
Fulllnatructionsfor Hunting Buffalo.Elk.Moose- 
Deer, Antelope, Bear, Fox, Grouse, Quail, Part- 
ridge, Ducks, Woodcock, Snipe, and all the other 
Game, Waterfowl,etc. Also the Localities where 
Game abounds. Instructions arte given on gteel- 
traps, how td construct Home-made traps, and 
howto Tra p 111 kinds of Wild Ajiimals, Game,etc. 
With nearly »100 illustratiollSi— By Joseph H. 
Batty, Taxidermist of the U. S. Surveys. Cloth. 
12mo $1.60 

Batty. —PRACTICAL TAXIDERMY AND 
HOME DECORATION. An Entirely New and 
Complete as well as Authentic Work on Taxider- 
my. Giving in Detail full Directions tor Collect- 
ing and Mounting Animals, Birds, Reptiles, Fish, 
Insects, and General Objects of Natural History. 
By Joseph H. Batty, Taxidermist for the Govern- 
ment Surveys and many Colleges and Museums 
in the UnitedStates.]^ illustrations, doth, 12mo. 

$1.50 

Banerman.— MINERATiOGY: A Text-book of 
Systematic. By Hillary Bauerman $2.25 

Banerman.— MINEROLOGY: A Text-book of 
Descriptive. By Hillary Bauerman $2.25 

Bayley.— CHEMIST'S POCKET-BOOK. For 
Chemists, Chemical Manufacturers, Metallur- 
gists, Dyers, Distillers, Brewers, Sugar Refiners, 
Photographers, Students, etc., etc. I3y Thomas 
Bayley, Assoc. R. C. Sc. Ireland, Analytical and 
Consulting Chemist, Demonstrator of Practical 
Chemistry, Analysis, and Assaying, in the Mining 
School, Bristol. Third edition, royal 32mo, roan, 
gilt edges $2.00 

Bayle«.— HOUSE DRAINAGE AND WATER 
SERVICE. By James C. Bayles. With numer- 
ous lUustrations. 8vo, oloth $p.00 

Bell.— CARPENTRY MADE EASY. By William 
E. BeU. With 44 plates and nearly 300 figures, 
8vo $5.00 

Bemrose.— WOOD CARVING. By William 
Bemrose. With illustrations for learners. 4to, 
cloth $3.00 

Benjamin.— APPLIED MECHANICS, APPLE- 
TON'S CYCLOP,S;dIA of. By Park Benjamin. 
A Dictionary of Mechanical Engineering and 
the Mechanical Arts. 5,000 engravings. 2 large 
8vo vols $15.00 

Bennett.-PULMONAHY CONSUMPTION. By 
Dr. James H. Bennett. Its T'reatment by Hy- 
giene, Climate, and Medicine, in its connection 
with Modern Doctrines. 8 vo, cloth $1.50 

Bernstein.— THE FIVE SENSES OF MAN. By 
Professor J. Bernstein. 91 Illustrations.. $1.75 

Bllgram.— SLIDE-VALVE GEARS. By H. 
Bilgram. Analyzing the Action of Valves 
Moved by Eccentrics, Link-Motions, and Cut-off 
Gears $1.00 

Billings.- TOBACCO; Its History, Culture, 
Manufacture, Commerce, etc. By B. R. Billings. 
8vo, with nearly SOD engravings $3 . 00 

Billroth.- SURGICAL PATHOLOGY AND 
THERAPEUTICS. By Theodor Billroth. A 
Text-book for Students and Physicians. 8vo, 
cloth $5.00 

Blachle.-SELF-OULTURE for Young Men 
and Students. By John Stuart Blackie. 16mo. 

$1.00 

Blaserna.— THE THEORY OF SOUND IN Iljt 
RELATION TO MUSIC By Professor Pietil 
Blaserna. Numerous woodcuts $1.60 

Bllnn.— METAL WORKING. A Workshop 
Companipn for Tin, Sheet Irorr,'and Copperplate 
Workers. By Leroy J. Blinn, Master Mechanics. 
12mo. 100 Illustrations $2.50 

Blinn.— TINMAN'S MANUAL. By Lero/ J. 

Blinn. A Workshop Companion for Tin, Sheet 
Iron, and Coppe plate Workers. ]2mo. Over 100 

illustrations $2.60 

Blot.— COOKERY. Handbook o f Practical Cook- 
ery, for Ladies and Professional Cooks. By P. 
Blot . $1.T6 

Bloxam.— MBTALS : Their Properties and 
Treatment. By O. I* Btoxam. Revised edition. 
106 illnstTatlong $».00 
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fnaide Pnare* each Insertion • 
Kaclc Paae, encli iiisercioii . 



- - 75 cents n line. 

- - Sl.lMI iL line. 



(About eight words to a line.i 

Imgravings may head advertisements at the same rate 
per tine, by measurermn t, as the letter press. Adver- 
tisements must be. received at publication office as early 
at Thursday morning to appear in next issue. 



RUBBER BELTINC, PACKING, HOSE, 



AND ALL OTHER KINDS OF 



MECHANICAL AND MANUFACTURING- PURPOSES. 

The L<avffeBt and iXlost Extensive Manufacturers in America. 

THE GUTTA PERGHA AND RUBBER MFQ. CO., 

New Yoi'kf Chicaffo, 8an Francisco* Toronto. 





Wool WorMng Macliiner7. 

Universal Saw Benches, Buzz 
Plauei ■i. Turning Jjathe for Pat- 
teni, Cabinet, and Wood Working 
^hops, Single and Double Rotary 
lltHl Surfacers, Stretching Ma- 
(liim-^ Blind Slat Planers, etc. 
HPIUIERT BAKER, Foundry 
and Machine Works, Toledo,Ohio. 



uw. JOHNS' 

Roofing, Building Felt, 

Steam Packings, Boiler Ooverines, 

Fire Proof Paints, Cements, Etc. 

Samples an* Descriptive Price Lists Free. 

H.W, JOHNS M'F'Q CO., 87 MAIDEN LANE, N. Y. 

t75 Randolph St., Chicago; 170 N. 4th St., Philadelphia. 



WORK SHOPS 

WITHOUT Sl'EAM POWER 
BY USING OUTFITS OF 

Barnes' Patent Foot Power' 

machinery can comfjete with steam, 
power. Sold on trial. Metal and' 
woodworlters send for prices. Illus- 
trated catalogue free. 

W, F. &: Jno. Bnvnes Co., 

Kockford, III. 
Addres8No.l999 Main St. 




THE BEST STEAM PUMP. 

\ Van Duzen's Patent Steam Pump. 

Incomparable in cheapness nod effi- 
ciency. Needs no eare or skill; cannot 
get out of order; has no moving parts. 

A !!^uperioi- Fire Pump. 
Instantaneous and powerful, ever ready. 
Available, wherever stedju pressure can 
be had, for pumping any kind of liquid 
(hot, cold, sandy, Impure, etc.). We make 
ten sizes, prices from 17 to $75. Capaci- 
ties from 100 to 20.000 gallons per hour. 
State for what purpose wanted and send for Catalogue 
of "Pumps." Vail Duzen & Tift, Cincianati, O. 






NATIONAL TOOL CO., 

MANuFACTURFRS OF 
MACHINISTS TOOLS. 

WILLIAMSPORT PA 
PLANCRi" A SPECiALTr. 




PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

JAMES C. HAND & CO., 
614 and 616 Market St., Philadelphia, Pa. 




LMESTANDlMPKpvti::BR>lCI\|V|ACHINEI(Y 
rOR^BOTH^TEAf^ANO H0i\SE?0WEF\. 
•JFNRY MAI\TIN, lNVENTOf\,Pf(OP)\IETOR 



THE CELEBRATED 

'RACINE BOATS 
and CANOES, 

ALSO ALL KINDS OF 

»'' LAPSTREAK BOATS. 

We build to order anything in the boat line. 

THOS. KANE & CO., (Box f.) 




137 agd 139 Wabash Aye. , 



CHICAGO 



VOLNEY V¥. MASON & CO.. 

FBICTION PDLLEYS CLUTCHES and ELEVATORS. 

PROVinENCE, K. I. 




WITHBRBY, RVim & RICH A RDSON. Manufacturers 
of Patent Woodworking .Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ba I & i C. Worcester, Maas. Send for Catalogue. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amineimprovemeuts, and to act as Solicitors uf Patents 
for Inventors. 

In thia line of business they have had forty years' ex- 
perience, and now have utiequaled faciliUes for the prep- 
aration of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues. Assignments, and Reports 
on Infringements of Patents. All business intrusted to 

>,iem is done with special care and promptness, on very 
lasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them ; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Casias, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
niUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 
BRANCH OFFICE.-Corner of F and 7th Streets. 
Washington, D. C. 




ICE MACHINES 



Of all sizes, from 

lO lb. per Hour to 
SO Tons per Day 

Binary ADsorpilon syslem. 

ECONOMICALi, 

Sini'I.E, RELIABLE. 

Send for ('ircnln^-B. 

DelamaterlronWorlis, 

16 Cortlandt St., 
NEW YORK, C. S. i. 
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yAPORATING FRUIT 




Fun treatise on improTed 

methods, yields, proflts-jprices 
and general statistice, FIc£E. 

AMERICAN MAN'F'G CO. 

p. O. BOX R. WATNEBBOBO. PA. 



HOTOGEAPHIO OUTHTS §J,'^Affije«jnj. 

croscopesj^elescopes. Spectacles, Barotneters, Thermome- 
ters. W.H. WAI^MSl^EY&Co.successorsto R. 
& J. Beck, Phllada. Illus. Price List free to anyaddress. 




GEaW.FIFIELD; 

— ""' MANUFACTURER 

'ENGINE LATHER 

iFfiOM I6T-48-SWING 

eUTS.PHOToGRAPHS 

AMDPRJCES 
FURNISHED ON 
APPLICATION. 

lOWELL. 
Ma SS..USAl 



Providence, It. It (i'nrk St.), Sixminutea'walk Weatliromstatiojl. 

Urijrinal and Only Builder of the 

HARRIS-CORLISS ENGINE, 

With Harris Pat. Improvements, from 10 to 1,000 H. P. 

&«nd for copy Engineer's and Steam User's 

Manual. By J. W. Hill, M.E. Price SI. 25. 



PI/AHING ANU MATCHINa OIACUINES. 




Special Machines for ("ar Work, and the latest improved 
wood VV orliiDg itfachinery of ail kinds. 



p.vTr^KrvT 



RIliM^Uimi^ 



SHAFTING. 



The fact that this shafting has T6 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use renders it undoubtedly the most economical 
We are also the sole manufacturers of the C ixkbrated 
Colli ns' Pat.Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, Limited, 
Try Street. 2d and 3d Avenues, Pittsburg, Pa. 
Comer Lake snd Canal Sts., Chicago, 111. 
^" Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency. 121 Chambers St., N. Y. 




BURNHAM'S SELF-ADJUSTIN G SWING CHECK VALVE. 

Users of Check Valves wlU please note the advantages these Valves possess 
over all others. The most Important claim is, that as the Jenkins Disk 
wears, tlie yoke tliat passes around tlie seat moves away from 
tbe seat In proportion to the wear of the Plsk, thns causing a 
itnlform wear ofthe Disk until said Disk t* eoiupletelr'W'ora oat. 

71 John Street, New York. Send for Price List "A." 79 Ktlby St.. Boston. 



Aluminum Bronze, Aluminum Silver, Aluminum Brass, 



FURNISIJED IN INGOTS, CASTINGS, RODS, OR WIRE. 



Malleable Castings can be made of over 100,000 pounds tensile strength, with extraordinary power to with- 
corrosive infiuences, and unrivaled beauty of color. Send for pamphlet. 

THE COWLES ELECTRIC SUELTINe AND ALUMINUM CO., CLEVELAND, 0. 



Our 
stand 



;.:T|CHT&SLACKBARR[LM^CHIM[RV 

'■-vjASPECIALTYi;:--T ^1 
..,,,vl GREENWOOD &C0 

ROCHESTER N,Y. 



Prcf. Chas. F. Chandler, Ph.D., 

OF THE 

SCHOOL OF MINES, 

Columbia College, New York, 

Has assumed the Editorship of 

AnMy's Semi-Montlily Photograpliic 

BTJI-.I-.EI'iniT, 

Which is admitted to be the best Photographic Helper 

that is published. 

Amateurs or ProfeHsionals 

Who need any advice can obtain it through its OorrC' 

gpondence Cotwnn. It will pay you to subscribe for it. 

Sample Copies Free. Subscription, 12.00 per Annum. 

E. & H. T. ANTHONY & CO., PUBLISHERS, 

591 Broadway, New York. 

PHOTOGRAPHIC OUTFITS AND SUPPLIES. 



' SeibertCvlinderOilCupOo., 
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Manufacturers of Oil 

'ups for IjOCoinoiive« 

_-iat-inet and ^Stationary 

£nsriiie Cylinders, under 

_ the Seibert and Gates 

Patents, witli 8iglit Feed. 

TAKE NOTICE. 

e The " Sight Feed »' le owned 
exclusively by this Company. See 
Judge Lowell's decision in the 
United States Circuit Court, Dis- 
trict of Massachustts, Feb. 23, 82. 
AH parties, except those duly li- 
censed by us, are hereby notified to 
desist the use, manufacture, or sale 
of Infringing Cups, as we shall vig- 
orously pursue all infringers. 

The Seibert Cylinder Oil Cnp Co. 

33 Oliver Street, Boston, IMass. 



BOOARDUS' PATENT UNIVERSAL ECCEN- 
TRIC MlLTiS— For grinding Bones. Ores, Sand^ Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts. Roots, 
Spices, CofTee, Cocoanut, Flaxseed, Asbestos, Mica, etc., 
and whatever cannot be ground by other mills. Also for 
Paints, Printers' Inks, Paste, Blacking, etc. J. S. & G. F. 
SIMPSON, successors to John W. Thomson, 26 to 36 
Rodney Street, Brooklyn, E. D., N. Y. 



The Scientific Portable Forge. 
~ HAND BLOWERS, 

Entirely new in principle. 

No RatclietH, P^iitIb, or 

Friction Devices. 

13 styles and sizes for all kinds 
of work. Fully guaranteed. 

ftJANUPACTURED BT 

THE FOOS M'F'G CO., 
I^priugfield, Ohio* 

Fairbanks & Co. 

311 Broadway, New York. 

216 Main St., Buffalo, N. T. | 715 Chestnut St., Phila., Pa. 
17 Light St., Baltimore. Md. 48 Wood St., Pittsburg, Pa. 
382 Broadway, Albany, N.Y. I 53 Camp St., New Orleans La. 
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Leffel Water Wheels, 

Willi linporlant Improveinenti^. 
11,000 IK SUCCESSFUL OFEBATION. 

FIITE mw FAUFELET FOE 1883 
8ent free to those interested. 

JAUES LEFFEL & CO.,. 

SprtnEfleld, Ohio. 
110 Liberty St., N. Y. City. 




Rubber Stamps. Best made. Immense catalogue 
free to agents. G . A. HARPER Mfg. Co., Cleveland, O. 



BIBB'S 

Celebrated Orisrina.' 

FIR^P^VcrSfA^TERS, 

To warm upperand lower rooms. 

The handsomest, most economical 

Coal Stoveain the World. 

B. €. BIBB A SON, 

FoundtT, Office and Salearooin, 
39 AND 41 LIGHT STREET, 

Baltimore, IKd. 

Uasbleized Slate AIantels. 

f Send for Circulars, 





:SJLI'P^n>^C3r AND 

Machinery) also, i^tationary Enarines, Boilers, and Ventilating Fans. Estimates 
made Snd contracts taken for constructing all kinds of Mining Machinery. 

■l C3C9., «OXt..*.9r<X>OM', X>.A.. 




EDlLl'SOFMUnM. 



The desirable features of this valve are 
the positive action of .the disk s, being forced 
against the seats by ovCr novel intermediate 
wedge, avoiding all cutting and friction of 
tbe disks against the seat. 

Samples sent on trial. Send for Catalogue. 

HOLLAND & THOMPSON, 
ai"? .RIVER STREET, TROY. N. Y 



Quick at Figures. 

32 pp.circular for stamp. The Woodbury Co.. Boston, Mass 



HOW TO 

BECOmE 



95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 




Illustrated 
;ent iree. 



OLUABIAB 

KrRIGY6LES-?5SaK 

Rronnh TTnnsna . 1'* Warren Street, New Yorli. 
Branca Houses . jj^ wabash Avenue, Chicago, ill. 



The Scientific American. 

THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 



PublUlied Weekly, $S.20 a Tenrt «1.«0 Six Msntha. 

This unrivaled periodical, now in Its forty-first year, 
continues to maintain Its high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

Every num ber contains sixteen large pages, beautifully 
printed, elegantly illustrated; it presents in popular 
style a descriptive record of tiie most novel, interesting, 
and lmp6rttuit^bdvaiicesin.^ci«ufie«^ Artsf^aisS^t^^ 
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machin- 
ery, Mechanical Works, Engineeriag lii all branches. 
Chemisiry, Metallurgy, Electricity, Light, Heat, Archi- 
tecture, Domestic Economy, Agriculture, Natural His- 
tory, etc. Itaboundswithfreshand interesting sub jects 
for discussion, thought, or experiment ; furnishes hun- 
dreds of useful suggestions for business. It promotes 
Industry, Progress, Thrift, and Int^digence in every 
community where it circulates. 

The Scientific American should have a place in 
every Dwelling. Shop, Office, School, or Library. Work- 
men, Foremen, Engineers, Superintendents, Directors, 
Presidents, Officials, Merchants, Farmers, Teachers, 
Lawyers. Physicians, Clergymen, people in every wjilk 
and profession in life, will derive benefit from a regular 
reading of Thk Scientific Amekican. 

Terms for the United States and Canada, f 3.20 a year ; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. 

niUNN & CO., Publishers, 

361 Broadway, New York. 



*X*XZEI 

Scientific American Supplement. 

The Scientific American Supplement is a sepa- 
rate and distinct publication from THic Scientific Am- 
erican, but is uniform therewith in size, every number 
containing sixteen large pages. The Scii^ktific Am- 
EBiOAN SUPPLEMENT Is published weekly, and includes 
a very wide range of contents. It presents the most re- 
cent papers by eminent writers in all the principal de- 
partments of Science and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo- 
graphy, Archaeology. Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanical Engineering, Steam and Rail- 
way Engineering, Alining, Ship Building, Marine En- 
gineerlng, Photogrsiphy, Techhnology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti- 
culture, Domestic Economy, Biography, Medicine, etc. 
A vast amount of fresh and valuable information per- 
taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 

The most important Engineering Works, Mechnnisms, 
and Manufactures at home and abroad are represented 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, 15.00 a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for 17.00, Address and remit by postal 
order or check, 

MUNN !& Co«. 361 Broadway, N. Y., 
Publishers Scientific American. 

To Foreign SabscriberH.— Under the facilities of 
tbe Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Kussla, and all other European States; Japan. Brazil. 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
f 4, gold, for Scientific Amkrican. one year; $9, gold, 
for both Scientific American anl Supplement for 
one year. This includes postage, 'yhich we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 



PRINTING 

rpHE "Scientific American" Is 
1 BNEU JOPNSON & CO.'S 
i)ard sts. Phila., and 47 Rose St., opp. Dnane 8t 



INKS. 

i printed with CHAS. 

INK. Tenth and Ix)iD. 

N. S 
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